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Appendix 4: Supplementary tables A-G [posted as supplied by author] 

Table A. Characteristics and quality assessment of studies included in the meta-regression analysis for the association between physical activity and breast cancer 

Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

Bardia 
(2006) 

Iowa 
Women's 
Health 
Study 

United 
States 

1986-
2003 

55-69 Female 36363 Recreation RR Low: 1.00;  
Medium: 1.04 
(0.94, 1.14);  
High: 0.91 (0.82, 
1.01) 

Age, Education, 
Family History of 
Breast Cancer, Age at 
Menarche, Number 
of Live Births, Age at 
First Live Birth, Oral 
Contraceptive Use, 
Use of Hormone 
Therapy, Alcohol, 
Smoking, BMI at 
Baseline, BMI at Age 
18 

7 

Borch 
(2014) 

Norwegian 
Women 
and Cancer 
(NOWAC) 
study 

Norway 1991-
2004. 
Mean 
follow 
up 8.2 
years 

34-70 Female 80202 Total daily 
activity 

RR Very Low: 1.06 
(0.86, 1.30);  
Low: 1.05 (0.93, 
1.19);  
Moderate: 1.00  
High: 1.04 (0.92, 
1.17); 
Very High: 0.91 
(0.73, 1.12) 

Height, BMI, 
Smoking Status, 
Smoking Duration 
(Pack Years), Age at 
Menarche, Use of 
Oral Contraceptives, 
Age at First Birth, 
Parity, Use of 
Hormone 
Replacement 
Therapy, Self-
Reported Disease, 
History of Breast 
Cancer in the 
Participant’s Mother. 

7 

Breslow 
(2001) 

NHANES 
I cohort 
followed 
prospectiv
ely 
through 
the 
Epidemiol
oic follow-
up study 

United 
States 

1982-
1992 
Media
n 
follow 
up 9.2 
years 

24-75 Female 6160 Recreation RR Consistently Low: 
1.00; 
Moderate/Inconsist
ent: 0.92 (0.62, 
1.38);  
Consistently High: 
0.58 (0.31, 1.07) 

Height, BMI at Age 
25, Adult Weight 
Change, Sample 
Design Variables 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

(NHEFS) 

Cerhan 
(1998) 

Iowa 65+ 
Rural 
Health 
Study 

United 
States 

1982-
1993 

65-102 Female 1806 Recreation+
Household 

RR Inactive: 1.00; 
Moderate: 0.50 
(0.20, 1.10);  
High: 0.30 (0.06, 
1.10) 

Age, Education, 
BMI, Age at 
Menstruation, Age at 
Menopause, Use of 
Hormone 
replacement therapy, 
Systolic BP 

7 

Chang 
(2006) 

Part of 
prostate, 
lung, 
colorectal, 
and 
ovarian 
cancer 
screening 
trial 

United 
States 

1993-
2003 
Media
n 
follow-
up 4.9 
years 

55-74 Female 27541 Recreation RR 0 hr/week: 1.00;  
<1 hr/week: 0.91 
(0.70, 1.17);  
1 hr/week: 0.98 
(0.74, 1.28);  
2 hr/week: 0.93 
(0.72, 1.20);  
3 hr/week: 1.06 
(0.82, 1.36);  
≥4 hr/week: 0.81 
(0.63, 1.05) 

Center, Race, Height, 
Family History of 
Breast Cancer, 
History of Benign 
Breast Disease, Age 
at Menarche, Age at 
First Birth, Parity, 
Age at Menopause, 
Menopausal 
Hormone Therapy, 
Education, Energy 
Intake, BMI 

6 

Colditz 
(2003) 

Nurses' 
Health 
Study II 

United 
States 

1989-
1999 

25-42 Female 110468 Recreation + 
walking 

RR <3 MET hr/week: 
1.0;  
3-8.9 MET 
hr/week: 1.05 
(0.82, 1.33);  
9-17.9 MET 
hr/week: 0.95 
(0.74, 1.21);  
18-26.9 MET 
hr/week: 1.03 
(0.79, 1.35);  
≥27 MET hr/week: 
1.04 (0.82, 1.33) 

Age, Height, 
Alcohol, Age At 
Menarche, Age At 
First Birth, Oral 
Contraceptive Use, 
History of Benign 
Breast Disease, 
Mother or Sister with 
Breast Cancer, BMI 

7 

Dallal 
(2007) 

California 
Teachers 
Study 

United 
States 

1995-
2002 
Mean 
follow-
up 6.6 
years 

20-79 Female 110599 Recreation RR Strenuous Activity: 
0-0.5 hr/week: 
1.00;  
0.51-2.0 hr/week: 
0.93 (0.85, 1.02); 
2.01-3.50 hr/week: 
0.88 (0.78, 0.99);  

Race, Family History 
of Breast Cancer, 
Age at First Full-
Term Pregnancy & 
Number Full-Term 
Pregnancies, 
Hormone 

6 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

3.51-5.0 hr/week: 
1.02 (0.88, 1.18);  
>5.0 hr/week: 0.80 
(0.69, 0.94) 
 
Moderate activity: 
0-0.5 hr/week: 
1.00;  
0.51-2.0 hr/week: 
1.02 (0.92, 1.13);  
2.01-3.50 hr/week: 
1.02 (0.91, 1.15);  
3.51-5.0 hr/week: 
0.99 (0.86, 1.14); 
>5.0 hr/week: 0.94 
(0.81, 1.08) 

Replacement Therapy 
Use and Menopausal 
Status, BMI, 
Smoking, Alcohol, 
History of Breast 
Biopsy, 
Mammography 
Screening 

Dorgan 
(1994) 

Framingha
m Heart 
Study 

United 
States 

1954-
1984 

35-68 Female 2307 Total daily 
activity 

RR Low (Physical 
Activity Index 25-
28): 1.00;  
Q2 (Physical 
Activity Index 29-
30): 1.20 (0.70, 
2.10);  
Q3 (Physical 
Activity Index 31-
32): 1.30 (0.70, 
2.40);  
High (Physical 
Activity Index 33-
54): 1.60 (0.90, 
2.90) 

Age, Stratifying on 
Age at Baseline 
Examination, 
Number of 
Pregnancies, 
Menopausal Status, 
Age at First 
Pregnancy, 
Education, 
Occupation, Alcohol 

8 

Eliassen 
(2010) 

Nurses' 
Health 
Study 

United 
States 

1986-
2006 

40-65 Female 95396 Recreation + 
walking 

RR <3 MET hr/week: 
1.00;  
3-<9 MET 
hr/week: 0.94 
(0.86, 1.02);  
9-<18 MET 
hr/week: 0.96 
(0.88, 1.05);  
18-<27 MET 
hr/week: 0.97 

Age, age at 
Menarche, BMI, 
Height, Parity and 
Age at First Birth, 
Alcohol, 
Postmenopausal 
Hormone Use, Age at 
Menopause, Missing 
Age at Menopause, 
Family History of 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

(0.87, 1.08);  
≥27 MET hr/week: 
0.91 (0.83, 1.01) 

Breast Cancer, 
History Benign 
Breast Disease 

Frisch 
(1987) 

Former 
college 
athletes 

United 
States 

1925-
1981 

22-78 Female 5398 Recreation RR Inactive: 1.86 
(1.00, 3.47);  
Active: 1.00 

Age, Number of 
Pregnancies, Family 
History of Cancer, 
Leanness, Age at 
Menarche, Smoking, 
Use of Oral 
Contraceptives, Use 
of Hormones for 
Menopause 
Symptoms  

4 

Hastert 
(2013) 

Vitamins 
and 
Lifestyle 
(VITAL) 
study 
cohort 

United 
States  
 

2000-
2008 
Mean 
follow 
up 6.7 
years 
 

50-76 
 

Female 
 

30797 
 

Recreation 
 

HR 
 

Did Not Meet 
Recommendation 
(<150 
Minutes/Week): 
1.0 Met; 
Recommendation 
(>=150 
Minutes/Week): 
0.97 (0.81, 1.16) 
 

Age, Education, 
Race, 
Mammography, 
Family History of 
Breast Cancer, Age at 
Menarche, Age at 
First Birth, Age at 
Menopause, Years of 
Estrogen plus 
Progestin Hormone 
Therapy Use, Daily 
Energy Intake, Body 
Fatness, Energy 
Density, Plant Foods, 
Red Meat, Alcohol 
 

7 

Hildebrand 
(2013) 

CPS-II 
Nutrition 
Cohort 

United 
States 

1992-
2009 

50-74 Female 73615 Recreation RR None: 0.91 (0.81, 
1.02);  
> 0 - 7.0 MET 
hr/week: 1.00;  
> 7.0 - 17.5 MET 
hr/week: 0.97 
(0.90, 1.04);  
> 17.5 - 31.5 MET 
hr/week: 0.99 
(0.92, 1.08);  
> 31.5 - 42.0 MET 

Age, Race, 
Education, BMI, 
Weight Change, 
Alcohol Use, 
Smoking Status, 
Menopausal 
Hormone Use, 
Number of Live 
Births, Age at First 
Live Birth, Age at 
Menopause, Family 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

hr/week: 0.94 
(0.82, 1.08);  
> 42.0 MET 
hr/week: 0.75 
(0.63, 0.89) 

History of Breast 
Cancer, Breast Cysts, 
Hysterectomy, 
Oophorectomy, 
Mammogram within 
Last Year. 

Howard 
(2009) 

US 
Radiologic 
Technolog
ists cohort 

United 
States 

1994-
2005 
Mean 
length 
of 
follow 
up 8.9 
years 

20-99 Female 45631 Recreation + 
walking 

HR 0.0-9.5 MET 
hr/week: 1.00;  
11.5-23.0 MET 
hr/week: 1.02 
(0.83, 1.26);  
23.5-45.5 MET 
hr/week: 1.02 
(0.83, 1.25);  
46.0-96.5 MET 
hr/week: 0.87 
(0.70, 1.08);  
≥97.0 MET 
hr/week: 0.91 
(0.74, 1.13) 

Age, BMI, Age at 
Menarche, Parity, 
Age at First Birth, 
Age at Menopause, 
Family History of 
Breast Cancer, 
Personal History of 
Breast Disease, Oral 
Contraceptive Use, 
Menopausal 
Hormone Therapy, 
Race, Smoking, 
Alcohol 

6 

Lee (2001) Women's 
Health 
Study 
(United 
States) 

United 
States 

1992-
1998. 
Mean 
follow-
up 48 
months 

45+ Female 39322 Recreation RR <840 kJ/week: 
1.00; 
840-2519 kJ/week: 
1.04 (0.77, 1.40); 
2520-6299 
kJ/week: 0.86 
(0.64, 1.17);  
≥6300 kJ/week: 
0.80 (0.58, 1.12) 

Age, Treatment 
Group, BMI, 
Alcohol, Age at 
Menarche, Age at 
First Pregnancy 
Lasting ≥6 Months, 
Number of 
Pregnancies Lasting 
≥6 Months, 
Menopausal Status, 
Ever Use of Oral 
Contraceptives, Use 
of Postmenopausal 
Hormones, Family 
History Breast 
Cancer 

6 

Leitzmann 
(2008) 

Breast 
Cancer 
Detection 
Demonstra

United 
States 

1987-
1998 

40-93 Female 32269 Recreation+
Household+
Occupationa
l 

RR 105-244 MET 
hr/week: 1.00; 
245-297 MET 
hr/week: 0.93 

Age at Baseline, 
Family History of 
Breast Cancer, 
History of Benign 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

tion 
Project 
Follow-up 
Study 

(0.80, 1.09);  
298-339 MET 
hr/week: 0.98 
(0.84, 1.14);  
340-394 MET 
hr/week: 1 (0.85, 
1.16);  
395-721 MET 
hr/week: 0.87 
(0.74, 1.02) 

Breast Disease, 
Breast Cancer 
Screening History, 
Height, Age at 
Menarche, Age at 
Menopause, Age at 
First Live Birth, 
History of Oral 
Contraceptive Use, 
Menopausal 
Hormone Therapy, 
Education, Smoking, 
Dietary Fat Intake, 
Alcohol, BMI 

Luoto 
(2000) 

Finnish 
adult 
health 
behaviour 
survey 

Finland 1978-
1995 

15-64 Female 30548 Recreation 
 
 
 
 
 
 
 
 

RR <Once/Week: 1.00; 
Once/Week: 0.80 
(0.58, 1.10); 2-3 
Times/Week: 0.92 
(0.78, 1.22);  
Daily: 1.01 (0.72, 
1.42) 
 

Age, Length of 
Follow-Up, 
Education, BMI, 
Parity, Age At First 
Birth 

6 

Margolis 
(2005) 

Women's 
Lifestyle 
and Health 
Study 

Norway, 
Swedend
en 

1991-
2003, 
Mean 
follow 
up 9.1 
years 

30-49 Female 99504 Recreation RR None: 1.00; 
Low: 1.35 (0.96, 
1.90);  
Moderate: 1.26 
(0.91, 1.74);  
High: 1.19 (0.85, 
1.67); 
Vigorous: 1.24 
(0.85, 1.82) 

Age, Education, 
BMI, Height, 
Smoking, Alcohol, 
Age at Menarche, 
Parity, Age at First 
Birth, Number of 
Months Breast 
Feeding, Oral 
Contraceptive Use, 
Family History of 
Breast Cancer, 
Menopausal Status, 
Country of Origin 

7 

Maruti 
(2008) 

Nurses' 
Health 
Study II 

United 
States 

1997-
2003 

33-51 Female 64777 Recreation + 
walking 

RR <21.0 MET 
hr/week: 1.00;  
21.0-29.9 MET 
hr/week: 0.98 

Age, Average 
Childhood Body 
Shape, Oral 
Contraceptive Use, 

6 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

(0.77, 1.25);  
30.0-38.9 MET 
hr/week: 0.93 
(0.72, 1.20);  
39.0-53.9 MET 
hr/week: 0.74 
(0.56, 0.97);  
≥54.0 MET 
hr/week: 0.77 
(0.59, 1.01) 

History of Benign 
Breast Disease, 
Mother or Sister with 
Breast Cancer, Parity 
and Age at First 
Birth, Alcohol 
Consumption, Height 

McTiernan 
(2003) 

WHI 
Observatio
nal Study 

United 
States 

1993-
2002 
Mean 
follow 
up 4.7 
years 

50-79 Female 74171 Recreation + 
Walking 

RR None: 1.00; 
 ≤5 MET hr/week: 
0.90 (0.77, 1.07);  
5.1-10 MET 
hr/week: 0.82 
(0.68, 0.97);  
10.1-20 MET 
hr/week: 0.89 
(0.76, 1.00);  
20.1-40 MET 
hr/week: 0.83 
(0.70, 0.98);  
>40 MET hr/week: 
0.78 (0.62, 1.00) 

Age, BMI, Hormone 
Therapy, Race, 
Region, Income, 
Education, Ever 
Breastfed, 
Hysterectomy, First-
Degree Relative with 
Breast Cancer, 
Smoking, Parity, Age 
at First Birth, 
Mammograms in 5 
Years before Study, 
Alcohol, Age at 
Menarche, Age at 
Menopause 

7 

Mertens 
(2006) 

Atheroscle
rosis Risk 
in 
Communit
ies (ARIC) 
Study 

United 
States 

1987-
1999 

45-64 Female 7994 Recreation 
 
 
 
 
 
 
 
 
 
Occupation 

RR Q1: 1.00;  
Q2: 1.12 (0.75, 
1.68);  
Q3: 1.18 (0.80, 
1.73);  
Q4: 1.31 (0.87, 
1.96) 
 
 
 
Q1 (1.00-1.50): 
1.00; 
Q2 (1.75-2.0): 0.75 
(0.50, 1.22); Q3 
(2.25-2.75): 0.84 
(0.59, 1.19); Q4 

Age, Race, Study 
Center, Age at First 
Live Birth, Age at 
Menopause, Family 
History of Breast 
Cancer in a First-
Degree Relative 

8 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

(3.00-5.00): 0.87 
(0.61, 1.24) 

Moradi 
(1999) 

Swedish 
nationwide 
censuses in 
1960 & 
1970 

Swedend
en 

1960-
1989 

40-85 Female 704904 Occupationa
l 

RR Sedentary: 1.10 
(1.00, 1.10);  
Light: 1.10 (1.00, 
1.10); 
Medium: 1.00 
(1.00, 1.10);  
Very High/High: 
1.00 

Age, Calendar Year 
of Follow Up, Place 
of Residence, 
Socioeconomic 
Status 

6 

Moradi 
(2002) 

Swedish 
Twin 
Registry 

Swedend
en 

1967-
1997 
Mean 
follow-
up 15 
years. 

42-70 Female 9539 Recreation 
 
 
 
 
 
Occupation 

RR Sedentary: 1.00 
Moderate: 0.90 
(0.70, 1.20);  
Regular Activity: 
0.80 (0.60, 1.20) 
 
Sedentary: 1.00 
Active: 0.90 (0.70, 
1.20); Strenuous: 
1.00 (0.70, 1.50) 

Age 5 

Peters 
(2009) 

NIH-
AARP 
Diet and 
Health 
Study 

United 
States 

1995-
2003. 
Mean 
follow 
up 7 
years 

50-71 Female 182862 Recreation+
Housework 

RR Inactive: 1.00;  
<1 Time/Week: 
1.00 (0.92, 1.08);  
1-2 Times/Week: 
0.96 (0.89, 1.03);  
3-4 Times/Week: 
0.97 (0.90, 1.04);  
≥ 5 Times/Week: 
0.92 (0.85, 1.00) 

Age, Race/Ethnicity, 
Education, Smoking, 
Family History 
Breast Cancer, 
Menopausal 
Hormone Use, Age at 
First Birth, Age at 
Menarche, Age at 
Menopause, Parity, 
Alcohol, BMI 

7 

Pronk 
(2011) 

Shanghai 
Women's 
Health 
Study 
(SWHS) 

China 1996-
2007 

40-70 Female 74049 Recreation+
Household+
Commuting 
 
 
 
 
 
 
 

HR 0-<74.3 MET 
hr/week: 1.00;  
74.3-<100.2 MET 
hr/week: 1.07 
(0.87, 1.30);  
100.2-<131.5 MET 
hr/week: 0.96 
(0.78, 1.18);  
131.5+ MET 
hr/week: 0.98 

Age, Education, 
Family History 
Breast Cancer, Age at 
First Birth, Number 
of Pregnancies 

8 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

 
 
 
Occupationa
l 
 
 
 

(0.79, 1.21) 
 
<4.64: 1.00; 
4.64-<9.61: 1.00 
(0.82, 1.22); 9.61-
<10: 0.95 (0.76, 
1.18); 
10: 0.73 (0.53, 
0.99) 
 

Rintala 
(2002) 

1970 
population 
census of 
Finland 
(link job 
codes to 
the Finnish 
Cancer 
Registry) 

Finland 1971-
1995 

25-89 Female 680000 Occupationa
l 

RR Age 25-39: 
Low (Class 1+2): 
1.00;  
Q2 (Class 3): 0.99 
(0.85, 1.17);  
Q3 (Class 4): 0.90 
(0.76, 1.07);  
High (Class 5): 
0.68 (0.51, 0.93) 
 
Age 40-54: 
Low (Class 1+2): 
1.00;  
Q2 (Class 3): 1.02 
(0.94, 1.11);  
Q3 (Class 4): 0.99 
(0.91, 1.09);  
High (Class 5): 
0.84 (0.70, 1.00) 
 
Age 55-89: 
Low (Class 1+2): 
1.00;  
Q2 (Class 3): 1.01 
(0.96, 1.07);  
Q3 (Class 4): 1.04 
(0.98, 1.11);  
High (Class 5): 
0.82 (0.71, 0.94) 

Social Class, 
Reproductive Factors 

5 

Rockhill 
(1999)  

Nurses' 
Health 

United 
States 

1980-
1996 

34-59 Female 85364 Recreation RR <1 hr/week: 1.00;  
1.0-1.9 hr/week: 

Age at Baseline, Age 
at Menarche, History 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

Study  0.88 (0.79, 0.98);  
2.0-3.9 hr/week: 
0.89 (0.81, 0.99);  
4.0-6.9 hr/week: 
0.85 (0.77, 0.94);  
≥7 hr/week: 0.82 
(0.70, 0.97) 

of Benign Breast 
Disease, History of 
Breast Cancer in 
Mother and/or Sister, 
Height, Parity and 
Age at First Birth, 
BMI at Age 18, 
Menopausal Status, 
Postmenopausal 
Hormone Use 

Rosenberg 
(2014) 
 

Black 
Women’s 
Health 
Study 
 

United 
States  
 

1995-
2011 
 

30-69 
 

Female 
 

44078 
 

Recreation 
 

RR 
 

Vigorous Exercise, 
<1 H/Wk: 1.00; 
Vigorous Exercise, 
1 H/Wk: 0.85 
(0.70, 1.03); 
Vigorous Exercise, 
2 H/Wk: 0.99 
(0.83, 1.19); 
Vigorous Exercise, 
3-4 H/Wk: 0.94 
(0.79, 1.12); 
Vigorous Exercise, 
5-6 H/Wk: 0.89 
(0.69, 1.14); 
Vigorous Exercise, 
>= 7 H/Wk: 0.74 
(0.57, 0.96) 
 

Adjusted for Age 
(Single Year), Time 
Period (Questionnaire 
Cycle), Years of 
Education (12, 13–
15, 16, 17), Parity (0, 
1, 2,  3), 
Vegetable/Fruit 
Dietary Pattern 
(Quintiles), and 
Meat/Fried Foods 
Dietary Pattern 
(Quintiles) 
 

5 

Sesso 
(1998) 

The 
College 
Alumni 
Health 
Study 

United 
States 

1962-
1993 

37-69 Female 1566 Recreation, 
Commuting 

RR <500 kcal/week: 
1.00;  
500-999 kcal/week: 
0.92 (0.58, 1.45);  
1000+ kcal/week: 
0.73 (0.46, 1.14) 

Age, BMI 3 

Silvera 
(2006) 

The 
Canadian 
National 
Breast 
Screening 
Study 

Canada 1980-
2000 
mean 
follow-
up 
16.4 

40-59 Female 40318 Recreation+
housework 

HR 0-30 Min/Day: 
1.06 (0.88, 1.27);  
30-60 Min/Day: 
0.98 (0.83, 1.16);  
>60 Min/Day: 0.93 
(0.78, 1.10) 

Age, Alcohol, 
Smoking, Oral 
Contraceptive Use, 
Hormone 
Replacement 
Therapy, Parity, Age 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

(NBSS) years at Menarche, Age at 
First Birth, Family 
History of Breast 
Cancer, History of 
Breast Disease, 
Menopausal Status at 
Baseline, Center, 
Randomization 
Group, Energy 
Intake, BMI 

Steindorf 
(2012) 

European 
Prospectiv
e 
Investigati
on into 
Cancer and 
Nutrition 
(EPIC) 

Denmark
, France, 
Germany
, Greece, 
Italy, 
Netherla
nds, 
Spain, 
United 
Kingdom
, Sweden 

1992-
2008 
Media
n 
length 
of 
follow 
up 
11.6 
years 

20-98.5 Female 257805 Recreation+
Housework+
Commuting 

HR ≤50.5 MET 
hr/week: 1.00; 
>50.5-81.4 MET 
hr/week: 0.94 
(0.88, 0.99);  
>81.4-123 MET 
hr/week: 0.90 
(0.84, 0.96);  
>123 MET 
hr/week: 0.87 
(0.81, 0.94) 

Age, Center, BMI, 
Age at First Period, 
Age at First Full 
Term Pregnancy, 
Number of Full Term 
Pregnancies, Breast 
Feeding, Oral 
Contraceptive Pill, 
Menopausal Status, 
Age at Menopause, 
Hormone 
Replacement 
Therapy, Alcohol, 
Smoking, Education 

7 

Suzuki 
(2008) 

Japan 
Collaborati
ve Cohort 
Study 
(JACC) 

Japan 1988-
2001 
Media
n 
follow 
up 
12.4 
years 

40-69 Female 30157 Recreation HR Never or Seldom: 
1.0;  
1-2 Hr/Day: 0.83 
(0.56, 1.23);  
≥3 Hr/Day: 0.85 
(0.51, 1.40) 

Age, BMI, Alcohol, 
Age at Menarche, 
Education, Parity, 
Age at First Birth, 
Use of Exogenous 
Female Hormone, 
Family History 
Breast Cancer First-
Degree Relative, 
Menopausal Status, 
Menopausal Age 

8 

Suzuki 
(2011) 

Japan 
Public 
Health 
Center-
based 

Japan 1990-
2007 

40-69 Female 23977 Total daily 
activity 

RR Tertile 1 (Low): 
1.00;  
Tertile 2: 1.13 
(0.82, 1.56);  
Tertile 3 (High): 

Age, Area, Height, 
Recent BMI, BMI At 
Age 20, Smoking 
Status, Age at 
Menarche, Age at 

7 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

Prospectiv
e Study 

1.03 (0.75, 1.41) First Birth, Parity, 
Age at Menopause, 
Use of Exogenous 
Hormones, Alcohol, 
Energy Adjusted 
Intake of Isoflavones, 
Participation 
Frequency in 
Leisure-Time 
Physical Activity 

Thune 
(1997) 

National 
Health 
Screening 
Service in 
Norway 

Norway 1974-
1994 
Media
n 
follow-
up 
13.7 
years 

20-54 Female 25624 Recreation 
 
 
 
 
 
 
 
 
 
Occupation 

RR Sedentary: 1.00; 
Moderate: 0.93 
(0.71, 1.22);  
Regular Exercise: 
0.63 (0.42, 0.95) 
 
 
 
 
Sedentary: 1.00; 
Walking: 0.84 
(0.63, 1.12); 
Lifting: 0.74 (0.52, 
1.06); Heavy 
Manual Labor: 
0.48 (0.25, 0.92) 

Age, BMI, Height, 
County of Residence, 
Number of Children 

7 

Wyrwich 
(2000) 

Longitudin
al Study 
on Aging 
(LSOA) 

United 
States 

1984-
1991 

70-98 Female 3131 Recreation+
Housework 

HR Inactive: 1.00; 
Moderate: 0.63 
(0.38, 1.18);  
High: 0.51 (0.22, 
1.16) 

Prior Cancer, Age, 
BMI, Education, 
Excluding Breast 
Cancer Cases in First 
2 Years 

5 

Wyshak 
(2000) 

Alumnae 
listed as 
alive by 
the 
alumnae 
office of 
eight 
colleges 
and two 

United 
States 

1981-
1996 

22-78 Female 3940 Recreation OR Inactive: 1.00; 
Active: 0.61 (0.44, 
0.84) 

Age, Ever-Pregnant, 
Use of 
Contraceptives, Use 
of Hormone 
Replacement 
Therapy, Family 
History of Breast 
Cancer, Current 
Exercise, Ever 

5 
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Author 

(Year) 

Study 

Name 

Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS 

score 

universitie
s (former 
athletes vs 
former 
non-
athletes) 

Smoked, Percent 
Body Fat 

 

 

 

 

 

Table B. Characteristics and quality assessment of studies included in the meta-regression analysis for the association between physical activity and colon cancer 

Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

Bostick 
(1994) 

The Iowa 
Women's 
Health 
Study 
cohort 

United 
States 

1986-
1990 

55-69 Female 35215 Recreation RR Low: 1.00;  
Moderate: 0.92 
(0.68, 1.28);  
Vigorous: 0.95 
(0.68, 1.39) 

Age, Total 
Energy Intake, 
Height, Parity, 
Total Vit E 
Intake, Total 
Vit E by Age 
Interaction 
Term, Vit A 
Supplement 
Intake 

5 

Calton 
(2006) 

The 
Breast 
Cancer 
Detection 
Demonstr
ation 
Project 
(BCDDP) 

United 
States 

1987-
1998 

55-75 Female 31783 All activity RR 34-48.5 MET 
hr/day: 1.0;  
48.51-54.3 MET 
hr/day: 1.45 (0.98, 
2.15);  
54.31-59.0 MET 
hr/day: 1.16 (0.77, 
1.75);  
59.1-64.9 MET 
hr/day:  1.27 (0.84, 
1.91);  
65.0-91.1 MET 

Age, BMI, 
Education, 
History of 
Colorectal 
Cancer, 
Smoking, 
Menopausal 
Hormone Use, 
Aspirin Use, 
Alcohol, 
Energy-
Adjusted 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

hr/day:  1.15 (0.76, 
1.75) 

Intake 
Calcium, 
Energy-
Adjusted 
Intake Red 
Meat 

Chao 
(2004) 

The 
Cancer 
Preventio
n Study II 
Nutrition 
Cohort 

United 
States 

1992-
1999 

50-74 Both 151174 Recreation RR No Activity: 1.00;  
<7 MET hr/week: 
0.93 (0.75, 1.16);  
7-13 MET hr/week: 
0.88 (0.68, 1.13);  
14-23 MET 
hr/week: 0.84 (0.66, 
1.06);  
24-29 MET 
hr/week: 0.89 (0.68, 
1.15);  
≥30 MET hr/week: 
0.65 (0.49, 0.87) 

Age, 
Education, 
Exercise Level 
in 1982, 
Cigarette 
Smoking, 
Alcohol, Red 
Meat, Folate, 
Fiber, 
Multivitamin 
Use in 1982, 
Hormone 
Replacement 
Therapy in 
women, Sex 

6 

Colbert 
(2001) 

The 
Alpha-
Tocopher
ol, Beta-
Carotene 
Cancer 
Preventio
n study 

Finland 1985-
1997 
Mean 
follow-
up 6 
years. 

50-69 Male 29133 Recreation 
 
 
 
 
 
Occupationa
l 
 

RR Sedentary: 1.00; 
Active: 0.82 (0.59, 
1.13) 
 
 
 
Sedentary: 1.00; 
Light: 0.60 (0.34, 
1.04); 
Moderate/Heavy: 
0.45 (0.26, 0.78) 

Age, 
Supplement 
Group, BMI, 
Cigarettes/Day 

6 

Fraser 
(1993) 

New 
Zealand 
Cancer 
Registry 

New 
Zealand 

1972-
1980 

15-64 Male 1651 Occupationa
l 

RR Sedentary: 1.18 
(1.02, 1.36);   
High: 1.00 

- 3 

Friedenrei
ch (2006) 

The EPIC 
study 

France, 
Italy, 
Spain, 
United 

1992-
2003 

35-70 Both 413044 Recreation HR <12.0 MET 
hr/week: 1.00;  
≥12.0-<24.8 MET 
hr/week: 0.85 (0.71, 

Age, Study 
Center, 
Kcal/Day 
Quartiles, 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

Kingdo
m, 
Netherl
ands, 
Greece, 
German
y, 
Sweden
den, 
Denmar
k 

1.00); 
 ≥24.8-<42.8 MET 
hr/week: 0.83 (0.70, 
0.98); 
≥42.8 MET 
hr/week: 0.88 (0.74, 
1.05) 

Education, 
Smoking, 
Height, 
Weight, Fiber 

Gerhardss
on (1986) 

Swedish 
census 

Sweden
den 

1960-
1979 

20-64 Male 1100000 Occupationa
l 

RR Sedentary: 1.30 
(1.20, 1.50);  
Active: 1.00 

Age, 
Population 
Density, Social 
Class 

5 

Giovannu
cci (1995) 

Health 
Profession
als 
Follow-up 
Study 

United 
States 

1986-
1992 

40-75 Male 47723 Recreation RR By MET hr/week 
quintile (Quintile 
median MET 
hr/week): 
Q1 (0.9 MET 
hr/week): 1.00;  
Q2 (4.8 MET 
hr/week): 0.73 
(0.48, 1.10);  
Q3 (11.3 MET 
hr/week): 0.94 
(0.63, 1.39);  
Q4 (22.6 MET 
hr/week): 0.78 
(0.51, 1.20);  
Q5 (46.8 MET 
hr/week): 0.53 
(0.32, 0.88) 

BMI, Age, 
History 
Endoscopic 
Screening or 
Polyp 
Diagnosis, 
Parental 
History of 
Colorectal 
Cancer, Pack-
Years 
Smoking, 
Aspirin Use, 
Folate Intake, 
Methione 
Intake, 
Alcohol, Fiber 
Intake, Red 
Meat Intake, 
Total Energy 
Intake 

7 

Howard 
(2008) 

The NIH-
AARP 
Diet and 
Health 

United 
States 

1995-
2003. 
Mean 
follow up 

50-71 Male 
 
Female 

175600 
(males) 
 
125073 

Recreation+
Household 

RR By MET hr/week 
quintile (Quintile 
Median) 
Male: 

Age, Smoking, 
Alcohol, 
Education, 
Race, Family 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

Study 6.9 years. (females) Q1 (5.53 MET 
hr/week): 1.00;  
Q2 (16.52 MET 
hr/week): 0.87 
(0.74, 1.04);  
Q3 (29.97 MET 
hr/week): 0.77 
(0.65, 0.91);  
Q4 (45.43 MET 
hr/week): 0.68 
(0.57, 0.81);  
Q5 (66.08 MET 
hr/week): 0.79 
(0.66, 0.94) 
 
Female:  
Q1 (8.07 MET 
hr/week): 1.00;  
Q2 (20.99 MET 
hr/wek): 0.94 (0.74, 
1.18);  
Q3 (35.72 MET 
hr/week): 0.85 
(0.64, 1.13);  
Q4 (53.43 MET 
hr/week): 0.92 
(0.73, 1.17);  
Q5 (66.08 MET 
hr/week): 0.92 
(0.71, 1.18) 

History Colon 
Cancer, Total 
Energy, 
Energy-
Adjusted 
Intake Red 
Meat, 
Calcium, 
Whole Grains, 
Fruit, 
Vegetables, 
BMI, hormone 
therapy (for 
female 
analysis) 

Larsson 
(2006) 

The 
cohort of 
Swedish 
men 

Sweden
den 

1997-
2005. 
Mean 
follow up 
7.1 years 

45-79 Male 45906 All activity HR <37.9 MET hr/day: 
1.00;  
37.9-40.7 MET 
hr/day: 0.84 (0.62, 
1.13); 
40.8-44.8 MET 
hr/day: 1.00 (0.76, 
1.33); 
 ≥44.9 MET hr/day: 
0.82 (0.60, 1.10) 

Age, 
Education, 
Family History 
of Colorectal 
Cancer, 
History of 
Diabetes, 
Smoking, 
Aspirin Use, 
BMI 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

Lee 
(1994) 

Harvard 
Alumni 
Study 

United 
States 

1962-
1988 

30-79 Male 17607 Recreation+t
ransport 

RR <1000 kcal/day: 
1.00; 
1000-2499 kcal/day: 
0.75 (0.42, 1.35);  
≥2500 kcal/day: 
0.94 (0.54, 1.64) 

Age, 
Quetelet's 
Index, Parental 
History of 
Cancer 

5 

Lee 
(1997) 

The 
Physicians
' Health 
Study 

United 
States 

1982-
1994. 
Mean 
follow up 
10.9 
years 

40-84 Male 21807 Recreation RR Frequency of 
vigorous exercise: 
<1 time per/week: 
1.00; 
1 time/week: 1.10 
(0.70, 1.70);  
2-4 times/week: 
1.20 (0.80, 1.60);  
5+ times/week: 1.10 
(0.70, 1.60) 

Age, Obesity, 
Alcohol, 
Randomization 
Assignment 

6 

Lee 
(2007) 

Japan 
Public 
Health 
Center-
based 
Prospectiv
e Study 

Japan 1995-
2002. 
Mean 
follow up 
5.8 years. 

45-74 Male 
 
Female 

29842 
(males) 
 
35180 
(females) 

All activity RR By MET hr/day 
quartile (quintile 
medina in MET 
hr/day) 
Males: 
Q1 (28.25 MET 
hr/day): 1.00;  
Q2 (33.25 MET 
hr/day): 0.87 (0.61, 
1.26); 
Q3 (35.25 MET 
hr/day): 0.62 (0.41, 
0.95); 
Q4 (43.75 MET 
hr/day): 0.58 (0.39, 
0.87) 
 
Females: 
Q1 (28.5 MET 
hr/day): 1.00;  
Q2 (33.25 MET 
hr/day): 1.03 (0.65, 
1.64);  
Q3 (35.25 MET 
hr/day): 0.91 (0.57, 

Age, Study 
Area, Family 
History of 
Colorectal 
Cancer, 
Smoking, 
Alcohol, BMI, 
Intake Red 
Meat, Intake 
Dietary Fiber, 
Intake Folate 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

1.47); 
Q4 (43.75 MET 
hr/day): 0.89 (0.54, 
1.49) 

Mai 
(2007) 

California 
Teachers 
Study 

United 
States 

1995-
2002 
Mean 
length of 
follow up 
6.6 years 

22-84 Female 120147 Recreation  RR Lifetime strenuous 
activity: 
0-0.5 hr/week: 1.00;  
0.51-1.99 hr/week: 
0.98 (0.77, 1.24); 
 ≥2.0 hr/week: 0.99 
(0.78, 1.27) 
 
Lifetime moderate 
activity” 
0-0.5 hr/week: 1.00;  
0.51-1.99 hr/week: 
0.74 (0.57, 0.95); 
 ≥2.0 hr/week: 0.79 
(0.62, 1.00) 

Race, Age 5 

Moradi 
(2008) 

Swedish 
census of 
the 
Populatio
n and 
Housing 

Sweden
den 

1960-
1989 

25-85 Male 
 
Female 

1343696 
(males) 
 
699519 
(females) 

Occupationa
l 

RR Male: 
Sedentary: 1.30 
(1.20, 1.40);  
Light: 1.30 (1.20, 
1.30); 
Moderate: 1.20 
(1.10, 1.20);  
Very High/High: 
1.00 
 
Female: 
Sedentary: 1.10 
(1.10, 1.30);  
Light: 1.10 (1.00, 
1.20); 
Moderate: 1.00 
(0.90, 1.10); 
Very High/High: 
1.00 

Age, Calendar 
Year of 
Follow-Up, 
Place of 
Residence, 
Socioeconomi
c Status 

5 

Nilsen 
(2008) 

Nord-
Trondelag 

Norway 1984-
2002 

20-101 Both 59369 Recreation HR No Activity: 1.00;  
Low: 0.87 (0.70, 

Sex, BMI, 
Smoking 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

Health 
Study 

1.08); 
High: 0.73 (0.58, 
0.92) 

Status, 
Alcohol, 
Education, 
Marital Status 
(used attained 
age as the time 
variable) 

Severson 
(1989) 

Cohort of 
Japanese 
men living 
on the 
Hawaiian 
island of 
Oahu in 
1965 

United 
States 

1965-
1986 

46-65 Male 8006 All 24-hour 
activity 

RR Lowest tertile: 1.00; 
Middle tertile: 0.56 
(0.39, 0.80);  
Highest tertile: 0.71 
(0.51, 0.99) 

Age, BMI 5 

Thune 
(1996) 

A 
Populatio-
based 
cohort in 
Norway 

Norway 1972-
1991. 
Mean 
follow up 
16.3 
years in 
males 
and 15.5 
years in 
females 
 

20-49 Male 
 
Female 

52242 
(males) 
 
28274 
(females) 

Work+Recre
ation 

RR Males:  
Sedentary: 1.00; 
Moderate: 1.18 
(0.76, 1.82);  
Active: 0.97 (0.63, 
1.5) 
 
Females:  
Sedentary: 1.00 
Moderate: 0.97 
(0.33, 2.77)  
Active: 0.63 (0.39, 
1.04) 

Age at Entry, 
BMI, 
Geographic 
Region 

6 

Wolin 
(2007) 

Nurses' 
Health 
Study 

United 
States 

1986-
2002 

40-65 Female 79295 Recreation RR <2 MET hr/week: 
1.00;  
2.1-4.5 MET 
hr/week: 0.88 (0.68, 
1.14);  
4.6-10.3 MET 
hr/week: 0.91 (0.70, 
1.17);  
10.4-21.4 MET 
hr/week: 0.82 (0.62, 
1.07);  
≥21.5 MET 

Age, BMI, 
Smoking, 
Multivitamin 
Use, Aspirin, 
Alcohol, Red 
Meat Intake, 
Vit D, 
Calcium, 
Family History 
Colon Cancer, 
Endoscopy, 
History of 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted 

NOS score 

hr/week: 0.77 (0.58, 
1.01) 

Polyps 
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Table C. Characteristics and quality assessment of studies included in the meta-regression analysis for the association between physical activity and diabetes 

Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Baan 
(1999) 

The 
Rotterdam 
Study 

Netherl
ands 

1990-
1994 

55-75 Male 
 
Female 

503 (males) 
 
513 (females) 

Recreation  OR Males: 
<847 min/week: 
1.00;  
847-<1860 
min/week: 0.67 
(0.32, 1.43);  
≥1860 min/week: 
0.74 (0.34, 1.59) 
 
Females: 
<1245 min/week: 
1.00;  
1245-<2007 
min/week: 0.89 
(0.40, 1.99);  
≥2007 min/week: 
0.80 (0.34, 1.88) 

Age, BMI, 
Waist-Hip 
Ratio, Family 
History of 
Diabetes, 
Smoking 

5 

Bonora 
(2004) 
 

The 
Bruneck 
Study 
 

Italy 1990-
2000  
 

40-80 
 

Both 
 

7884 
 

Recreation 
and 
Occupation 
 

OR 
 

Low Physical 
Activity: 1.00; 
High Physical 
Activity: 0.80 
(0.50, 1.40) 
 

Age and Sex 6 

Burchfiel 
(1995) 
 

Honolulu 
Heart 
Program 
 

United 
States  

1965-
1974 
 

45-68 
 

Male 
 

6811 
 

Total 
 

OR 
 

Lower Four 
Quintiles: 1.00; 
Upper Quintile: 
0.50 (0.34, 0.73) 
 

Age, Body 
Mass Index, 
Subscapularlt
riceps 
Skinfold 
Ratio, 
Systolic 
Blood 
Pressure, 
Triglycerides, 
Glucose, 
Hematocrit, 
and Parental 
History of 
Diabetes. 
Free of 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Prevalent and 
Incident 
Cardiovascul
ar Disease 
during Study 
Period. 
 

Carlsson 
(2007) 

Nord-
Trøndelag 
Health 
Survey 
 

Norway 1984-
1997 
Mean 
follow 
up 6.5 
years. 
 

≥20 
years 
 

Both 
 

38128 
 

Recreation 
 

RR 
 

Never: 2.03 (1.52, 
2.71); 
Less Than Once 
Per Week: 1.61 
(1.24, 2.10); 
Once Per Week: 
1.24 (0.94, 1.62); 
Two or Three 
Times Per Week: 
1.21 (0.92, 1.59); 
Every Day: 1.00 
 

Sex, BMI, 
Smoking 
 

5 

Carlsson 
(2013) 

The 
Swedish 
Twin 
Registry 

Sweden 1967-
2002 

30-99 Male 23539 Recreation HR Low: 1.00  
Moderate: 0.77 
(0.61, 0.96);  
High: 0.53 (0.37, 
0.75) 

Smoking, 
Occupation, 
Alcohol 
Consumption 

5 

Chien 
(2009) 
 

Chin-Shan 
community 
cardiovascul
ar cohort 
study 
 

China 1990-
2000 
Mean 
follow 
up 5 
years. 

≥35 Both 
 

11690 
 
 
 
 
12251 
 
 
 
 
 
12566 
 
 
 
 

Occupation 
 
 
 
 
Recreation 
 
 
 
 
 
Sports 
 
 
 
 

RR 
 

Q1: 1.00; 
Q2: 0.75 (0.54, 
1.05); 
Q3: 0.75 (0.50, 
1.12); 
Q4: 0.97 (0.69, 
1.37) 
 
Q1: 1.00; 
Q2: 1.09 (0.80, 
1.49); 
Q3: 1.07 (0.77, 
1.48); 
Q4: 1.24 (0.87, 
1.75) 
 

Metabolic 
Syndrome, 
BMI, Gender, 
and Age 
Groups, 
Smoking, 
Current 
Alcohol 
Drinking 
(Regular/No), 
Marital Status 
(Single, 
Married and 
Living with 
Spouse, or 
Divorced and 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

 
 
 
 
 
 
 
 
 
 
 

 Q1: 1.00; 
Q2: 0.82 (0.60, 
1.12); 
Q3: 0.65 (0.47, 
0.89); 
Q4: 0.68 (0.49, 
0.95) 
 
 
 

Separated), 
Education 
Level (Less 
Than 9 Years, 
at Least 9 
Years), 
Occupation 
(No Work, 
Labor, 
Official or 
Business), 
Hypertension 
Status, HDL-
C, 
Triglycerides, 
Glucose 
Levels and 
Family 
History of 
Diabetes. 

Demakako
s (2010) 

ELSA United 
Kingdo
m 

2002-
2007. 
Mean 
follow 
up 45.3 
months. 

50+ Both 7466 Recreation HR None: 1.00;  
Low Intensity: 0.87 
(0.58, 1.30); 
Vigorous/Moderate 
Intensity: 0.64 
(0.43, 0.95) 

Age, Age-
Squared, Sex, 
Marital 
Status, 
Educational 
Attainment, 
Total 
Household 
Wealth, BMI, 
Self-Reported 
Long-
Standing 
Illness/Disabi
lity, 
Cardiovascul
ar 
Comorbiditie
s, Non-
Cardiovascul
ar 
Comorbiditie

4 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

s, Health 
Behaviours, 
Elevated 
Depressive 
Symptoms 

Doi (2012) Population-
based 
prospective 
study of 
cardiovascul
ar disease 
and its risk 
factors 
 

Japan 1988-
2002 
Mean 
follow 
up 11.8 
years. 

20-99 Both 1935 Recreation HR Regular exercise: 
0.69 (0.43, 1.1) 

Age, Sex, 
Family 
History of 
Diabetes, 
Central 
Obesity, 
BMI, 
Hypertension, 
Smoking 
(/Day), FPG 
Levels 

8 

Dotevall 
(2004) 

The BEDA 
Study 
 

Sweden 1980-
1998 
 

39-65 Female 1351 Recreation 
and 
Occupation 

HR Not Sedentary: 
1.00 
Sedentary: 1.56 
(0.96, 2.53) 

Age, BMI, 
Triglycerides, 
and SBP 

6 

Elwood 
(2013) 

Caerphilly 
Cohort 
Study 
 

United 
Kingdo
m 

1979-
2009 
 

45-59 Male 2235 Transportati
on and 
Recreation 

OR No Regular 
Exercise: 1.00; 
Regular Exercise: 
0.63 (0.46, 0.85) 

Age, Social 
Class 

5 

Fan (2015) China 
Multicenter 
Collaborativ
e Study of 
Cardiovascu
lar 
Epidemiolo
gy & China 
Cardiovascu
lar Health 
Study 
 

China 1998-
2008 
Mean 
follow 
up 7.9 
years. 

35-74 Both 6348 Total HR Sedentary (Pal, 
1.00–1.39): 1.00; 
Low Active (Pal, 
1.40–1.59): 0.92 
(0.69, 1.22); Active 
(Pal, 1.60–1.89): 
0.67 (0.50, 0.89); 
Very Active (Pal 
>1.89): 0.59 (0.45, 
0.77) 

Age, Sex, 
Geographic 
region (North 
or South), 
Educational 
level (0–6, 7–
9, or ≥10 
yrs), cigarette 
smoking 
(never, ever, 
or current), 
alcohol 
consumption 
(yes or no), 
and family 
history of 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

diabetes (yes 
or no), waist 
circumstance 

Folsom 
(2000) 

Iowa 
Women's 
Health 
Study 
Cohort 

United 
States 

1986-
1997 

55-69 Female 34257 Recreation RR Low: 1.00;  
Medium: 0.91 
(0.82, 1.02);  
High: 0.79 (0.70, 
0.90) 

Age, 
Education, 
Smoking, 
Alcohol, 
Estrogen 
Replacement, 
Energy 
Intake, Whole 
Grain Intake, 
Keys' Score, 
Family 
History 
Diabetes, 
BMI, Waist-
To-Hip Ratio 

6 

Fretts 
(2009) 

The Strong 
Heart Study 
 

United 
States 

1989-
1999  
Mean 
follow 
up 5 
years. 

45-74 Both 1651 Recreation 
and 
Occupation 

OR No activity: 1.00; 
<30 MET-h/wk: 
0.70 (0.46, 1.03); 
30-106 MET-h/wk: 
0.72 (0.47, 1.08); 
>106 MET-h/wk: 
0.71 (0.47, 1.07) 

Age, Study 
Site, Sex, 
Education, 
Cigarette 
Smoking, 
Alcohol Use, 
Family 
History of 
Diabetes, 
Systolic 
Blood 
Pressure, 
Diastolic 
Blood 
Pressure, 
High Density 
Lipoprotein 
Cholesterol, 
Low Density 
Lipoprotein 
Cholesterol, 
Plasma 
Fibrinogen, 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Body Mass 
Index  

Grontved 
(2012) 

Health 
Professional
s Follow-up 
Study 
 

United 
States 

1990-
2008 
 

40-75 Male 32002 Recreation RR 0 Mins/Wk: 1.00; 
1-59 Mins/Wk: 
0.92 (0.81, 1.05); 
60-149 Mins/Wk: 
0.67 (0.58, 0.78); 
>=150 Mins/Wk: 
0.46 (0.40, 0.52) 

Age, 
Smoking, 
Alcohol 
Consumption, 
Coffee 
Intake, Race, 
Family 
History of 
Diabetes, 
Intake of 
Total Energy, 
Trans Fat, 
Polyunsaturat
ed Fat To 
Saturated Fat 
Ratio, Cereal 
Fiber, Whole 
Grain, and 
Glycemic 
Load. 

6 

Grontved 
(2014) 

Nurses’ 
Health 
Study 
 
 
 
 
 
 
 
 
 
Nurses’ 
Health 
Study II 
 
 

United 
States 

2000-
2008 
 
 
 
 
 
 
 
 
 
 
2001-
2009 

53-81 Female 51642 
 
 
 
 
 
 
 
 
 
 
 
47674 
 
 
 
 
 
 

Recreation 
and 
Transportati
on 

RR None: 1.00; 
1-29 Mins/Wk: 
0.94 (0.81, 1.09); 
30-59 Mins/Wk: 
0.88 (0.76, 1.02); 
60-150 Mins/Wk: 
0.85 (0.74, 0.96); 
>150 Mins/Wk: 
0.66 (0.58, 0.75) 
 
 
 
None: 1.00; 
1-29 Mins/Wk: 
0.94 (0.79, 1.13); 
30-59 Mins/Wk: 
0.83 (0.69, 1.00); 
60-150 Mins/Wk: 
0.86 (0.73, 1.01); 

Age, 
Smoking, 
Alcohol 
Consumption, 
Coffee 
Intake, Race, 
Family 
History of 
Diabetes, 
Post 
Menopausal 
Hormone 
Use, Intake of 
Total Energy, 
Trans Fat, 
Polyunsaturat
ed Fat to 
Saturated Fat 
Ratio, Cereal 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

 
 
 
 
 
 
 
 

>150 Mins/Wk: 
0.70 (0.59, 0.83) 
 

Fiber, 
Wholegrain, 
and Glycemic 
Load, Oral 
Contraceptive 
Use, 
Menopausal 
Status, 
Resistance 
Exercise, 
Lower 
Intensity 
Muscular 
Conditioning 
Exercises, 
and BMI  
 

Gurwitz 
(1994) 

The East 
Boston 
Senior 
Health 
Project 

United 
States 

1982-
1989 

65+ Both 2737 Recreation+
Housework 

OR Low: 1.50 (1.00, 
2.10); 
Moderate: 1.00  
High: 1.40 (0.84, 
2.40) 

Age, Sex, 
BMI, 
Alcohol, 
Blood 
Pressure, 
Self-Reported 
High Blood 
Sugar 

6 

Haapanen 
(1997) 

Census data 
of a 
medium-
size 
industrial 
town and 
two rural 
municipaliti
es in 
northeastern 
Finland 

Finland 1980-
1990 

35-63 Male 
 
Female 

891 (males) 
 
973 (female) 

Recreation, 
Household, 
Commuting 

RR Males: 
Low (0-1100 
kcal/week): 1.54 
(0.83, 2.84); 
Moderate (1101-
1900 kcal/week): 
1.21 (0.63, 2.31); 
High (>1900 
kcal/week): 1.00 
 
Females: 
Low (0-900 
kcal/week): 2.64 
(1.28, 5.44); 
Moderate (901-
1500 kcal/week): 

Age 4 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

1.17 (0.50, 2.70);  
High (>1500 
kcal/week): 1.00 

Helmrich 
(1994) 

The original 
University 
of 
Pennsylvani
a Alumni 
Health 
Study 

United 
States 

1962-
1976 

39-68 Male 5990 Recreation RR <500 kcal/week: 
1.00;  
500-999 kcal/week: 
0.94 (0.53, 1.73); 
1000-1499 
kcal/week: 0.79 
(0.43, 1.49);  
1500-1999 
kcal/week: 0.78 
(0.43, 1.49);  
2000-2499 
kcal/week: 0.68 
(0.36, 1.31);  
2500-2999 
kcal/week: 0.90 
(0.51, 1.67);  
3000-3499 
kcal/week: 0.86 
(0.48, 1.61); 
 ≥3500 kcal/week: 
0.52 (0.26, 1.07) 

Age 4 

Holme 
(2007) 

Oslo Study 
 

Norway 1972-
2000 
 

40-49 Male 6379 Recreation OR Sedentary/Light: 
1.00; 
Moderate: 0.87 
(0.68, 1.10); 
Moderately 
Vigorous: 0.87 
(0.64, 1.17); 
Vigorous: 0.42 
(0.17, 1.06) 

Smoking, 
Age, Years of 
Education, 
Glucose, 
Triglycerides, 
Body Mass 
Index, 
Treated 
Hypertension, 
and Systolic 
Blood 
Pressure in 
1972/3 

5 

Hsia 
(2005) 

Women's 
Health 
Initiative 

United 
States 

1994-
2002. 
Mean 

50-79 Female 86708 Recreation  HR 0-2.3 MET 
hr/week: 1.00;  
2.3-7.4 MET 

Age, BMI, 
Alcohol, 
Education, 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Observation
al Study 

follow 
up 5.1 
years 

hr/week: 0.91 
(0.80, 1.03);  
7.5-13.9 MET 
hr/week: 0.80 
(0.70, 0.91);  
14.0-23.4 MET 
hr/week: 0.86 
(0.75, 0.99);  
23.5-143.0 MET 
hr/week: 0.78 
(0.67, 0.91) 

Smoking, 
Hypertension, 
Hypercholest
erolemia, 
Dietary Fiber, 
Percent 
Energy from 
Carbohydrate
s 

Hu (1999) Nurses' 
Health 
Study 

United 
States 

1986-
1994 

40-65 Female 70102 Recreation RR 0-2.0 MET 
hr/week: 1.00;  
2.1-4.6 MET 
hr/week: 0.84 
(0.72, 0.97);  
4.7-10.4 MET 
hr/week: 0.87 
(0.75, 1.02);  
10.5-21.7 MET 
hr/week: 0.77 
(0.65, 0.91);  
≥21.8 MET 
hr/week: 0.74 
(0.62, 0.89) 

Age, Time 
Period, 
Cigarette 
Smoking, 
Menopausal 
Status, 
Parental 
History of 
Diabetes, 
Alcohol 
Consumption, 
Hypertension, 
High 
Cholesterol, 
BMI 

6 

Hu (2001) The Health 
Professional
's Follow-up 
Study 

United 
States 

1986-
1996 

40-75 Male 37918 Recreation RR 0-5.9 MET 
hr/week: 1.00;  
6.0-13.7 MET 
hr/week: 0.88 
(0.71, 1.10);  
13.8-24.2 MET 
hr/week: 0.75 
(0.60, 0.94);  
24.3-40.8 MET 
hr/week: 0.69 
(0.54, 0.87);  
≥40.9 MET 
hr/week: 0.57 
(0.44, 0.74) 

Excluding 
First 2 Years 
Of Follow-
Up, Age, 
Pack-Years 
Smoking, 
Parental 
Family 
History of 
Diabetes, 
Alcohol 
Intake, Vit E 
Supplement 
Use 

7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Hu (2003) Study in 
two Eastern 
provinces 
and in a 
region in 
Southwester
n Finland 
plus the 
Helsinki 
capital area 

Finland 1982-
1998 
Mean 
follow-
up 8 
years. 

35-64 Both 14290 Occupationa
l 
 
 
 
 
 
Commuting 
 
 
 
 
 
 
Recreation 
 
 
 
 
 

HR Light: 1.00 
Moderate: 0.60 
(0.45, 0.81); 
Active: 0.68 (0.53, 
0.87) 
 
 
0 Min: 1.00; 
1-29 Min: 0.80 
(0.62, 1.03); 
>=30 Min: 0.47 
(0.33, 0.66) 
 
Low: 1.00; 
Moderate: 0.65 
(0.52, 0.82); 
High: 0.59 (0.40, 
0.87) 
 
 
 
 
 
 
 
 
 

Age, Sex, 
Study Year, 
SBP, 
Smoking, 
Education 
 

7 
 
 
 
 
 
 
  

James 
(1998) 

The Pitt 
County 
Study in 
North 
Carolina 

United 
States 

1988-
1993 

25-50 Both 916 Recreation+
Occupationa
l+Housewor
k 

OR Inactive: 1.00  
Low: 0.51 (0.20, 
1.28); 
Moderate: 0.35 
(0.12, 0.98);  
Strenuous: 0.65 
(0.26, 1.63) 

Age, Sex, 
Education, 
BMI, Waist-
To-Hip Ratio 

5 

Jefferis 
(2012) 

A cohort 
based in 
general 
practices in 
24 British 
towns 
 

United 
Kingdo
m 

1996-
2000 
Mean 
follow 
up 7.1 
years. 

60-79 Male 2675 Recreation HR None: 1.00 
Occasional: 0.73 
(0.41, 1.31); Light: 
0.49 (0.25, 0.95); 
Moderate: 0.50 
(0.25, 1.01); 
Moderately 

Age, Region, 
Social Class 
(Nonmanual, 
Manual, or 
Armed 
forces), 
Smoking 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Vigorous: 0.58 
(0.29, 1.16); 
Vigorous: 0.48 
(0.23, 1.02) 

History 
(Nonsmoker 
or Current 
Smoker); 
Alcohol 
Intake 
(none/occasio
nal, 1–15 
units/week, or 
≥16 
units/week), 
Coffee (0, 1–
3, or ≥4 
cups/day), 
Total 
kcal/day, 
Dietary fiber 
(g)/day, 
Protein 
(g)/day, and 
Carbohydrate 
(g)/day, total 
Cholesterol, 
HDL 
Cholesterol, 
Triglycerides, 
BMI 

Joseph 
(2010) 

Tromsø 
Study 
 

Norway 1994-
2005 
Median 
follow 
up 10.8 
years. 

25-98 Male 
 
 
 
 
 
 
Female 

12431 
 
 
 
 
 
 
13737 

Recreation HR Inactive: 1.69 
(1.12, 2.55); 
Moderate: 1.03 
(0.68, 1.55); 
Hard: 1.00 
 
 
Inactive: 1.13 
(0.69, 1.83); 
Moderate: 0.81 
(0.49, 1.35); 
Hard: 1.00 

Age, BMI, 
Total 
Cholesterol, 
Triglycerides, 
HDL 
Cholesterol, 
Hypertension, 
Family 
History, 
Education, 
and Smoking 

8 

Koloverou 
(2014) 

ATTICA 
study 

Greece 2002-
2012 

rathm Both 1485 Total OR Inactive: 1.00; 
Physically Active: 

Age, Sex, 
Years of 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

  0.51 (0.24, 1.10) School, 
Smokers vs. 
Non-
Smokers, 
Family 
History of 
Diabetes, 
Energy 
Intake, 
Abnormal 
Waist Height 
Ratio, Fasting 
Blood 
Glucose, 
Hypercholest
erolemia, and 
Hypertension 

Krishnan 
(2008) 

The Black 
Women’s 
Health 
Study 
 

United 
States 

1995-
2005 
 

21-69 Female 45668 Recreation HR 0 hr/wk: 1.00; 
<1 hr/wk: 0.90 
(0.82, 0.99); 
1-2 hr/wk: 0.77 
(0.69, 0.85); 
 3-4 hr/wk: 0.53 
(0.45, 0.63); 
5-6 hr/wk: 0.49 
(0.38, 0.64); 
>=7 hr/wk: 0.43 
(0.31, 0.59) 

Age, Time 
Period, 
Family 
History of 
Diabetes, 
Years of 
Education, 
Family 
Income, 
Marital 
Status, 
Cigarette 
Use, Alcohol 
Use, Energy 
Intake, 
Coffee 
Consumption, 
Television 
Watching 

6 

Laaksonen 
(2010) 

Mini-
Finland 
Health 
Survey 
 

Finland 1978-
1988 
 
 
 

40-79 
 
 
 
 

Both 
 
 
 
 

4517 
 
 
 
 

Recreation 
 
 
 
 

RR No Exercise: 1.00; 
Occasional or 
Regular Exercise: 
0.72 (0.52, 1.01) 
 

Age, Sex 6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Health 2000 
Survey 

2000-
2007 

40-79 Both 4110 
 

Recreation No Exercise: 1.00; 
Occasional or 
Regular Exercise: 
0.65 (0.40, 1.03) 

Lee (2012) Individuals 
were 
selected 
from the 
database of 
the National 
Health 
Insurance 
Corporation 
(NHIC) 

South 
Korea 

1996-
2005. 
Mean 
follow 
up 7.5 
years 

18+ Male 675496 Recreation HR 0 min/week: 1.00; 
1-149 min/week: 
0.95 (0.93, 0.97);  
150-299 min/week: 
0.90 (0.87, 0.93);  
≥ 300 min/week: 
0.91 (0.88, 0.94) 

Age, 
Smoking 
Status, 
Alcohol 
Intake, 
Hypertension, 
Parental 
Diabetes, 
Baseline 
Glucose, BMI 

8 

Longo-
Mbenza 
(2009) 

A 
prospective 
cohort of 
non-diabetic 
Central 
Africans 
 

Democr
atic 
Republi
c Of 
The 
Congo 

2004-
2008 
Median 
follow-
up 50 
months. 

≥40 
years 

Both 807 Recreation 
and 
Occupation 

HR Unexposed to 
Physical Inactivity: 
1.0; Exposed to 
Physical Inactivity: 
3.5 (1.2, 10.7) 

Waist 
Circumferenc
e, Systolic 
BP, Sex, 
Diabetes, 
Heredity, 
Malnutrition, 
Environment, 
Psychosocial 
(Stress), 
Lifestyle, and 
Westernisatio
n Risk 
Factors 

6 

Lucke 
(2007) 

Australian 
Longitudina
l Study on 
Women’s 
Health 

Australi
a 

1996-
2003 

18-75 Female 40395 Total RR Nil/Low: 1.07 
(0.70, 1.64); 
Moderate/High: 
1.00 

BMI, 
Smoking, 
Alcohol, 
Education 

5 

Magliano 
(2008) 

The 
Australian 
Diabetes, 
Obesity and 
Lifestyle 
Study 
 

Australi
a 

1999-
2005 
Mean 
follow 
up 3 
years. 

≥25 
years 

Both 5842 Recreation OR Inactive (0 
Min/Week): 1.56 
(1.12, 2.18); 
Insufficient (1–149 
Min/Week): 1.51 
(1.01, 2.25); 
Sufficient ( 150 

Age, Female 
Sex, Waist 
Circumferenc
e, Smoking 
Status, 
Education, 
Hypertension, 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Min/Week): 1.00 Family 
History of 
Diabetes, Log 
FPG, 
Hypertriglyce
ridemia, Low 
HDL 
Cholesterol, 
Total 
Cholesterol 

Manson 
(1991) 

Nurses' 
Health 
Study 

United 
States 

1980-
1988 

34-59 Female 87253 Recreation RR Frequency of 
Vigorous Exercise: 
0 Times/Week: 
1.00;  
1 Time/Week: 0.89 
(0.72, 1.11); 
2 Times/Week: 
0.71 (0.56, 0.89);  
3 Times/Week: 
0.93 (0.75, 1.16);  
4+ Times/Week: 
0.86 (0.71, 1.04) 

Age, BMI 5 

Manson 
(1992) 

The 
Physician's 
Health 
Study 

United 
States 

1982-
1988. 
Mean 
follow 
up 60.2 
months. 

40-84 Male 21271 Recreation RR Frequency of 
Vigorous Exercise: 
0 Times/Week: 
1.00;  
1 Time/Week: 0.78 
(0.56, 1.09);  
2-4 Times/Week: 
0.68 (0.51, 0.90);  
≥5 Times/Week: 
0.71 (0.49, 1.03) 

Age, BMI 4 

Meisinger 
(2005) 

The 
MONICA/K
ORA 
Augsburg 
Cohort 
Study 

German
y 

1984-
1998. 
Mean 
follow 
up 7.4 
years. 

25-74 Male 
 
Female 

4069 (males) 
 
4034 (female) 

Recreation HR Males: 
No Activity: 1.00  
Low: 0.91 (0.61, 
1.38);  
Moderate: 0.76 
(0.47, 1.25);  
High: 0.83 (0.50, 
1.36) 

Age, Survey, 
Actual 
Hypertension, 
Dyslipidaemi
a, Parental 
History of 
Diabetes, 
Regular 

8 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

 
Females: 
No Activity: 1.0 
Low: 0.87 (0.52, 
1.45);  
Moderate: 0.70 
(0.37, 1.33);  
High: 0.24 (0.06, 
0.98) 

Smoking, 
Alcohol 
Intake, 
Education, 
BMI 

Mozaffaria
n (2009) 

Cardiovascu
lar Health 
Study 

United 
States 

1989-
1998 

65+ Both 4883 Total daily 
activity  

HR < Median: 1.00;  
≥ Median: 0.74 
(0.58, 0.93) 

Age, Sex, 
Race, 
Educational 
Level, 
Annual 
Income, Diet, 
Smoking, 
Alcohol use, 
BMI, waist 
circumferenc
e 

7 

Okada 
(2000) 

The Osaka 
Health 
Survey 

Japan 1981-
1997 

35-60 Male 6013 Recreation+
Housework 

RR Frequency of 
regular physical 
activity: 
0 Times/Week: 
1.00;  
1-2 Times/Week: 
0.80 (0.64, 0.99);  
≥3 Times/Week: 
0.55 (0.34, 0.87) 

Age, BMI, 
Alcohol, 
Smoking, 
Blood 
Pressure, 
Parental 
History of 
Type 2 
Diabetes 

7 

Panagiotak
os (2008) 

The 
ATTICA 
study 

Greece 2001-
2006 

18+ Both 1806 Total OR Inactive: 1.00;  
Active: 0.62 (0.35, 
1.02) 

Age, Waist 
Circumferenc
e, Fasting 
Blood 
Glucose, 
Family 
History of 
Diabetes 

7 

Rathmann 
(2009) 

KORA S4⁄ 
F4 cohort 
study 

German
y 

1999-
2008  
Mean 

55-74 Both 887 Recreation OR Inactive During 
Leisure Time: 1.3 
(0.8, 2.0); 

Age, Sex 5 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

 follow 
up 4.5 
years. 

Active During 
Leisure Time: 1.0 

Reis 
(2011) 

National 
Institutes of 
Health 
(NIH)-
AARP Diet 
and Health 
Study. 
 

United 
States 

1995-
2006 
1999-
2008  
 

50-71 Male 
 
 
 
 
 
 
 
 
Female 
 
 

114996 
 
 
 
 
 
 
 
 
92483 
 

Total OR Regular Physical 
Activity? No: 1.00; 
Regular Physical 
Activity? Yes: 0.76 
(0.73, 0.79) 
 
 
Regular Physical 
Activity? No: 1.00; 
Regular Physical 
Activity? Yes: 0.77 
(0.73, 0.82) 

Age, 
Race/Ethnicit
y, 
Educational 
Attainment, 
Marital 
Status, BMI, 
Diet Score, 
Smoking, 
Moderate 
Alcohol 
Consumption, 
Use of 
Hormone 
Replacement 
(for women) 

6 

Shi (2013) Shanghai 
Men's 
Health 
Study 
(SMHS) 

China 2002-
2011 

40-74 Male 51464 Recreation HR None: 1.00;  
<1.2 MET 
hr/week: 0.80 
(0.65, 0.97);  
1.2-3.0 MET 
hr/week: 0.89 
(0.74, 1.07);  
≥3.0 MET hr/week: 
0.91 (0.76, 1.08) 

Age at 
Interview, 
Energy 
Intake, 
Smoking, 
Alcohol 
Consumption, 
Education 
Level, 
Occupation, 
Income 
Level, 
Hypertension, 
Family 
History of 
Diabetes, 
BMI, and 
Waist Hip 
ratio 

8 

Siegel 
(2009) 

Physicians’ 
Health 

United 
States 

1982-
2006 

40-84 Male 20757 Recreation HR Rarely/Never: 
1.00; 

Age, Alcohol 
Use, Smoking 

5 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Study 
 

Median 
follow 
up 23.1 
years. 

1-3/Mo: 0.84 (0.72, 
0.98); Once/Wk: 
0.81 (0.70, 0.93); 
2-4/Wk: 0.69 (0.61, 
0.79); 
 >=5 Times/Wk: 
0.58 (0.48, 0.69) 

Status, 
History of 
High 
Cholesterol, 
History of 
Hypertension, 
WHO BMI 
Group 

Simonsick 
(1993) 

Three sites 
of the 
Established 
Populations 
for 
Epidemiolo
gic Studies 
of the 
Elderly 
(EPESE) 
 

United 
States 

1982-
1989 
 

65-99 Both 2188 
 
 
 
 
 
 
 
 
 
 
2537 
 
 
 
 
 
 
 
2714 
 

Recreation 
and 
Household 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OR Boston: 
Inactive: 1.00 
Moderately Active: 
0.85 (0.50, 1.45); 
Highly Active: 
1.11 (0.53, 2.30) 
 
 
Iowa: 
Inactive: 1.00 
Moderately Active: 
0.76 (0.42, 1.38); 
Highly Active: 
1.51 (0.83, 2.75) 
 
New Haven: 
Inactive: 1.00 
Moderately Active: 
1.54 (0.68, 3.49); 
Highly Active: 
0.59 (0.20, 1.77) 

Age, Sex, 
Education, 
Work Status, 
Smoking, 
Respiratory 
Symptoms, 
Myocardial 
Infarction, 
Stroke, 
Diabetes, 
Angina, Self-
Rated Health, 
and Modified 
Depression 
Score. 

5 

Steinbrech
er (2012) 

Hawaii 
component 
of the 
Multiethnic 
Cohort 
 

United 
States 

1993-
2007 
 

45-75 Male 
 
 
 
 
 

35976 
 
 
 
 
 

Recreation 
 
 
 
 
 

HR Strenuous Sport 
H/Wk, Never: 
1.00; 
Strenuous Sport 
H/Wk, 1/2-1: 0.94 
(0.87, 1.02); 

Age, 
Ethnicity, 
Education, 
BMI 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Female 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
38937 
 

 
 
 
 
 
 
 
Transportati
on 
 
 
 
 
 
 
 
 
 
 
 
 
Recreation 
 
 
 
 
 
 
 
 
 
 
 
 
Transportati
on 
 

Strenuous Sport 
H/Wk, 2-3: 0.85 
(0.77, 0.94); 
Strenuous Sport 
H/Wk, 4+: 0.80 
(0.72, 0.88) 
 
Vigourous Work 
H/Wk, Never: 
1.00; 
Vigourous Work 
H/Wk, 1/2-1: 0.91 
(0.85, 0.98); 
Vigourous Work 
H/Wk, 2-3: 0.91 
(0.83, 1.00); 
Vigourous Work 
H/Wk, 4+: 0.84 
(0.77, 0.92) 
 
Strenuous Sport 
H/Wk, Never: 
1.00;  
Strenuous Sport 
H/Wk, 1/2-1: 1.00 
(0.91, 1.09); 
Strenuous Sport 
H/Wk, 2-3: 0.85 
(0.75, 0.96); 
Strenuous Sport 
H/Wk, 4+: 0.67 
(0.57, 0.79) 
 
 
Vigourous Work 
H/Wk, Never: 
1.00; 
Vigourous Work 
H/Wk, 1/2-1: 1.03 
(0.95, 1.12); 
Vigourous Work 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

H/Wk, 2-3: 0.99 
(0.87, 1.13); 
Vigourous Work 
H/Wk, 4+: 0.91 
(0.78, 1.06) 
 

Stringhini 
(2012) 

Whitehall II 
study 
 

United 
Kingdo
m 

1991-
2009 
Mean 
follow 
up 14.2 
years. 

35-55 Both 7237 Total HR Inactive: 1.33 
(1.13, 1.56); 
Moderately Active 
: 1.25 (1.04, 1.50); 
Active: 1.00 

Age, Sex, 
Ethnicity. 

4 

Sun 
(2009) 

Taiwan MJ 
Longitudina
l health-
check-up-
based 
Population 
Database 
(MJLPD) 

Taiwan 1998-
2006 
 

35-74 Both 73961 Recreation HR Sport Time, 
Seldom: 1.00; 
Sport Time 
>=1H/Wk: 1.11 
(1.01, 1.23) 

Sex, 
Education, 
Age, Family 
History of 
Type 2 
Diabetes, 
Current 
Smoking, 
Hypertension, 
BMI, WC, 
FPG 

7 

Tsai 
(2015) 

Taiwan 
Longitudina
l Survey on 
Aging 
(TLSA) 
 

Taiwan 1999-
2003 
 

53-99 Both 2995 Recreation OR Inactive: 1.00; 
Moderate: 0.95 
(0.56, 1.58); 
Physical Activity, 
High: 0.59 (0.43, 
0.80) 

Sex, age, 
formal 
education(yea
r), smoking, 
alcohol 
drinking, 
betel quid 
chewing, 
BMI, 
Instrumental 
activities of 
daily living, 
Hypertension, 
Heart 
Disease, 
Chronic 
Kidney 

6 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Disease, 
Gout, Center 
for 
Epidemiologi
c Studies, 
Depression 
Scale 

Villegas 
(2006) 

The 
Shanghai 
Women's 
Health 
Study 
(SWHS) 

China 1997-
2004. 
Follow 
up 4.6 
years 

40-70 Female 64130 Recreation RR 0 MET hr/Day: 
1.00;  
<0.8 MET hr/Day: 
0.89 (0.76, 1.03);  
0.8-1.99 MET 
hr/Day: 0.99 (0.85, 
1.15);  
>1.99 MET 
hr/Day: 0.83 (0.70, 
0.97) 

Age, 
Kcal/Day, 
Education, 
Income, 
Occupation, 
Smoking, 
Alcohol, 
Hypertension 

7 

Waki 
(2005) 

Japan 
Public 
Health 
Center-
based 
prospective 
study on 
cancer and 
cardiovascul
ar diseases 
(JPHC 
Study) 
Cohort I 

Japan 1990-
2000 

40-59 Male 
 
 
 
 
 
 
 
 
 
 
 
Female 
 

12913 
 
 
 
 
 
 
 
 
 
 
 
15980 
 
 

Recreation 
 
 
 
 
 
 
 
 
 
 
 
 

OR Inactive: 1.00; 
Active: 0.90 (0.73, 
1.12) 
 
 
 
 
 
 
 
 
 
Inactive: 1.0 
Active: 1.06 (0.82, 
1.37) 

Age, BMI, 
Smoking 
Status, 
Alcohol 
Intake, 
Family 
History, 
Hypertension 

6 

Waller 
(2010) 

The Finnish 
Twin 
Cohort 

Finland 1976-
2004 

18+ Male 
 
Female 

9842 (males) 
 
10645(females
) 

Recreation+
Commuting 

HR Males: 
<0.59 MET 
hr/Day: 1.00;  
≥0.59 MET 
hr/Day: 0.49 (0.27, 
0.87) 
 
Females: 

BMI 7 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

<0.59 MET 
hr/Day: 1.00;  
≥0.59 MET 
Hr/Day: 0.59 (0.36, 
0.96) 

Wannamet
hee (2000) 

The British 
regional 
heart study 

United 
Kingdo
m 

1978-
1995. 
Mean 
follow 
up 16.8 
years. 

40-59 Male 5159 Recreation+
Commuting 

RR Inactive: 1.00; 
Occasional: 0.81 
(0.51, 1.29);  
Light: 0.86 (0.54, 
1.41)  
Moderate: 0.66 
(0.38, 1.17);  
Moderately 
Vigorous/Vigorous
: 0.69 (0.39, 1.22) 

Age, 
Smoking, 
Alcohol, 
Social Class, 
BMI, 
Preexisting 
CHD, Insulin, 
Diastolic 
Blood 
Pressure, 
Triglyceride, 
HDL 
Cholesterol, 
Gamma-
Glutamyltran
sferase 

8 

Weinstein 
(2004) 

Women's 
Health 
Study 
(WHS) 

United 
States 

1992-
1999. 
Mean 
follow 
up 6.9 
years 

45+ Female 37878 Recreation HR 0-199 kcal/week: 
1.00;  
200-599 kcal/week: 
0.91 (0.79, 1.06);  
600-1499 
kcal/week: 0.86 
(0.74, 1.01); 
 ≥1500 kcal/week: 
0.82 (0.70, .97) 

Age, Family 
History of 
Diabetes, 
Alcohol, 
Smoking, 
Hormone 
Therapy Use, 
Hypertension, 
High 
Cholesterol, 
Dietary 
Factors, 
Randomized 
Women's 
Health Study 
Treatment 
Group, BMI 

7 

Williams 
(2013) 

National 
Runners’ 

United 
States 

1998-
2006 

 Both 33060 Recreation HR Running, <1: 1.00; 
Running, 1-2: 

Age, Sex, 
Race, 

4 
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Author 

(Year) 

Study 

Name 

Countr

y 

Time 

Period 

Age 

Range 

Sex Sample Size Activity 

Type 

Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Health 
Study II and 
the National 
Walkers’ 
Health 
Study 
 

 0.57(0.38, 0.87); 
Running, 2-3: 
0.55(0.35,0.87); 
Running, 3-4: 0.52 
(0.33, 0.82) 
Running, >= 4: 
0.31 (0.17, 0.54) 
 
 
Walking, <1: 1.00;  
Walking, 1-2: 0.65 
(0.53, 0.81); 
Walking, 2-3: 0.55 
(0.38, 0.78);  

Smoking, 
Prior 
Coronary 
Heart 
Disease, 
Intakes of 
Red Meat, 
Fruit, Alcohol 

Xu (2014) Two 
community-
based 
prospective 
cohort 
studies 
 

China 2004-
2010 
Mean 
follow 
up 3 
years. 

35-100 Both 5659 Total OR Insufficient: 1.00; 
Sufficient: 0.43 
(0.27, 0.68) 

Age, Gender, 
Educational 
Attainment, 
Family 
History, 
Hypertension, 
Body Weight 
Status, 
Cigarette 
Smoking, 
Alcohol 
Drinking, TV 
Viewing, 
Vegetables 
Intake, Meat 
Intake 

7 
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Table D. Characteristics and quality assessment of studies included in the meta-regression analysis for the association between physical activity and ischemic heart disease 

Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Akesson 
(2007) 

Swedish 
Mammograp
hy Cohort 
linked to 
Swedish 
Hospital 
Discharge 

Sweden 1997-
2003. 
Mean 
follow 
up 6.2 
years 

48-83 Fema
le 

24444 Recreation RR <1 Hr/Week: 1.40 
(1.10, 1.47);  
≥ 1Hr/Week: 1.00 

Age, 
Education, 
Family 
History of MI, 
High 
Cholesterol, 
Hypertension, 
Use of 
Hormone 
Therapy, Use 
of Aspirin, 
Total Energy 
Intake, 
Healthy And 
Alcohol 
Dietary 
Patterns, 
Smoking, 
Waist To Hip 
Ratio 

8 

Allesoe 
(2014) 

Danish Nurse 
Cohort Study 
 

Denmark 1993-
2008 
Mean 
follow 
up 7.5 
years. 

45-64 Fema
le 

12093 Occupation 
 
 
 
 
 
 
Recreation 
 

HR Sedentary: 1.13 (0.86, 
1.49); Moderate: 1.00 
Vigorous: 1.34 (1.08, 
1.66) 
 
 
Sedentary: 1.50 (1.04, 
2.16); Moderate: 1.12 
(0.96, 1.45); 
Vigorous: 1.0 

Age, Family 
History of 
IHD, 
Diabetes, 
BMI, 
Smoking, 
Alcohol 
Consumption, 
Work 
Pressure, Job 
Influence, 
Shift Work, 
Work Hours 
Per Week 
 

6 

Armstro
ng 
(2015) 

the Million 
Women 
Study 
 

United 
Kingdo
m 

1998-. 
Mean 
follow 
up 9 

50-64 Fema
le 

111923
9 

total RR 0-40 Per Week: 1 
(0.98, 1.03); 
> 40-80 Per Week: 
0.92 (0.90, 0.94); 

BMI by Age, 
Smoking-by 
Age, Alcohol-
By-Age, 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

years > 80 Per Week : 0.96 
(0.93, 0.98) 

Stratified by 
SES and 
Region 

Batty 
(2002) 

Whitehall 
study 

United 
Kingdo
m 

1967-
1995 

40-64 Male 6408 Recreation RR Inactive: 1.08 (0.90, 
1.30);  
Moderate: 0.94 (0.80, 
1.10);  
Active: 1.00 

Excluding 
deaths in first 
five years of 
follow up, 
Age, 
Employment 
Grade, 
Systolic BP, 
Cholesterol, 
Smoking, 
BMI, FEV in 
One Second, 
Disease At 
Study Entry 

5 

Bijnen 
(1998) 

The Zutphen 
Study 

Netherla
nds 

1985-
1995 

64-84 Male 802 Recreation+ 
Commuting 

RR Lowest Tertile: 1.00; 
Middle Tertile: 0.63 
(0.38, 1.05);  
Highest Tertile: 0.85 
(0.51, 1.44) 

Age, Baseline 
CHD, 
Smoking, 
Alcohol 

5 

Calling 
(2006) 

The Malmo 
Diet and 
Cancer Study 
 

Sweden 1991-. 
Mean 
follow 
up 7.6 
years 
 

45-73 Both 26942 recreation RR Low Active: 1.00; 
Active: 0.66 (0.57, 
0.77) 

Age, Sex 5 

Chen 
(1999) 

Statistics 
Canada's 
National 
Population 
Health 
Survey 

Canada 1994-
1997 

20+ Both 7158 Recreation OR Sedentary (Irregular 
Physical Activity): 
5.00 (1.84, 13.59);  
Light (<1.5 
Kcal/Kg/Day During 
Regular Physical 
Exercise): 3.7 (1.26, 
10.67);  
Moderate (1.5-2.9 
Kcal/Kg/Day During 
Regular Physical 
Activity): 1.00;  

Age, Sex, 
Education, 
Household 
Income, 
Activity 
Limitation, 
Smoking, 
High Blood 
Pressure, BMI 

6 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Active (3 
Kcal/Kg/Day During 
Regular Physical 
Activity): 1.3; (0.41, 
3.89) 

Chiuve 
(2006) 

Health 
Professionals 
Follow-up 
Study 

United 
States 

1986-
2002 

40-75 Male 42847 Recreation RR Moderate to Vigorous 
exercise: 
0 hr/week: 1.22 (1.06, 
1.40);  
0.1-1.5 hr/week: 1.05 
(0.90, 1.24);  
1.5-3.5 hr/week: 1.08 
(0.92, 1.27);  
3.5-6.0 hr/week: 0.92 
(0.79, 1.11);  
≥6.0 hr/week: 1.00 

Age, Family 
History of MI 
Before 60, 
Aspirin, Anti-
hypertensives, 
Hypercholeste
rolemia, 
Hypertension, 
Other 
Lifestyle 
Factors 

7 

Chomist
ek 
(2013) 

Women's 
Health 
Initiative 
Observationa
l Study 

United 
States 

1994-
2010 

50-79 Fema
le 

71018 Recreation HR Inactive: 1.43 (1.25, 
1.63);  
Low: 1.28 (1.13, 
1.45);  
Medium: 1.20 (1.06, 
1.36);  
High: 1.00 

Age, 
Sedentary 
Time, Race, 
Education, 
Income, 
Marital Status, 
Smoking, 
Family 
History of MI, 
Depression, 
Alcohol 
Intake, Hours 
of Sleep, 
Intake of 
Total 
Calories, 
Saturated Fat, 
Fiber, BMI, 
History of 
Hypertension, 
Diabetes, 
High 
Cholesterol at 
Baseline 

8 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Donahue 
(1988) 

The 
Honolulu 
Heart 
Program 

United 
States 

1965-. 
 

45-65 
 
 
 
 
65-69 

Male 
 
 
 
 
Male 

7221 
 
 
 
 
423 

Total 
 
 
 
 
Total 

RR Inactive: 1.00 
Active: 0.69(0.53, 
0.88) 
 
 
 
Inactive: 1.00 
Active: 0.43(0.19, 
0.99) 

Age, Alcohol 
Intake, 
Cigarette Use 

6 

Eaton 
(1995) 

Cohort 
Analytic 
Study of 
Israeli 
government 
employees 
(The Israeli 
Ischemic 
Heart 
Disease 
Study) 

Israel 1963-
1986. 
Mean 
follow-
up 11.5 
years. 

40+ Male 8463 Recreation+C
ommuting 
 
 
 
 
 
 
Occupational 

RR Sedentary: 1.00;  
Light: 0.79 (0.63, 
0.99); 
Light Daily: 0.73 
(0.59, 0.89);  
Heavy: 0.71 (0.52, 
0.98) 
 
Sitting: 1.00; 
Standing: 0.99 (0.75, 
1.18); Walking: 0.94 
(0.78, 1.12); Physical 
Labor: 0.87 (0.67, 
1.10) 
 

Age 
 

7 

Folsom 
(1997) 

The ARIC 
study 

United 
States 

1987-
1995 

45-64 Male 
 
 
Fema
le 

6188 
(males) 
 
7852 
(female
s) 

Recreation RR Males: 
Quartile 1 (Low): 
1.00; 
Quartile 2: 1.15 (0.79, 
1.68);  
Quartile 3: 1.03 (0.68, 
1.54);  
Quartile 4 (High): 
0.83 (0.56, 1.23) 
Females: 
Quartile 1 (Low): 
1.00; 
Quartile 2: 0.99 (0.58, 
1.67);  
Quartile 3: 0.64 (0.32, 
1.27);  

Age, 
Education 
Level, 
Smoking, 
Alcohol, 
Diabetes, 
Waist/Hip 
Ratio, Total 
Cholesterol, 
HDL-
Cholesterol, 
Systolic BP, 
Antihypertens
ive 
Medication 
Use, 

8 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Quartile 4 (High): 
0.72 (0.37, 1.38) 

Fibrinogen, 
Race, Aric 
Field Center + 
Hormone 
Replacement 
Therapy for 
Females 

Gulsvik 
(2012) 

The Bergen 
Clinical 
Blood 
Pressure 
Survey 
 

Norway 1965-
2007. 
Mean 
follow 
up 21 
years. 

22-75 Both 5653 recreation and 
transportation 

HR No/Low: 1.00; 
Moderate: 0.77 (0.66, 
0.90); 
High: 0.66 (0.52, 
0.83) 

Age, Sex 6 

Haapane
n (1997) 

Census data 
of a medium-
size 
industrial 
town and two 
rural 
municipalitie
s in 
northeastern 
Finland 

Finland 1980-
1990 

35-63 Male 842 
(males) 
 
963 
(female
s) 

Recreation+H
ousehold+Co
mmuting 

RR Males: 
Low (0-1100 
kcal/week): 1.98 
(1.22, 3.23);  
Moderate (1101-1900 
kcal/week): 1.33 
(0.78, 2.27);  
High (>1900 
kcal/week): 1.00 
 
Females: 
Low (0-900 
kcal/week): 1.25 
(0.72, 2.15);  
Moderate (901-1500 
kcal/week): 0.73 
(0.38, 1.39);  
High (>1500 
kcal/week): 1.00 

Age, Smoking 5 

Harari 
(2015) 

The CORDIS 
Study 
(Cardiovascu
lar 
Occupational 
Risk Factor 
Determinatio
n in Israel 

Israel 1985-
2007 
 

20-70 Male 4819 Occupation 
 
 
 
 
 
 
Recreation 

HR None-To-Mild: 1.00; 
Moderate-To-Hard: 
1.35 (0.94, 1.95) 
 
 
Less or None: 1.00; 
30 Min at Least 
Twice a Week: 0.64 

Age at 
Screening, 
Socioeconomi
c Status 
(Number Of 
People/Room)
, Educational 
Status, 

6 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Study) 
 

 
 
 
 

(0.40, 1.02) 
 

Father’s 
Country of 
Origin, Body 
Mass Index, 
Cholesterol, 
High-Density 
Lipoprotein 
Cholesterol, 
Hypertension, 
Diabetes, 
Smoking, 
Coffee 
Consumption, 
Alcohol 
Consumption, 
Maintaining a 
Special Diet, 
Shift Work 

Hillsdon 
(2004) 

The 
OXCHECK 
study 

United 
Kingdo
m 

1989-
2001 

35-64 Both 7704 Recreation RR Frequency of 
vigorous exercise: 
<1 time/month: 1.00;  
1-3 times/month: 1.15 
(0.42, 3.17);  
1 time/week: 0.37 
(0.12, 1.17);  
≥2 times/week: 0.50 
(0.20, 1.23) 

Age, Sex, 
Smoking 
Status, 
Alcohol, Pre-
Existing 
Disease, 
Social Class 

6 

Holterm
ann 
(2012) 

The 
Copenhagen 
Male Study 
 

Denmark 1970-
2001. 
 

40-59 Male 4774 Recreation HR Low: 1.00; 
Medium: 0.73 (0.59, 
0.89); 
High: 0.62 (0.43, 
0.90) 

Age, 
Lifestyle, 
Clinical 
Factors, 
Psychosocial 
Stress At 
Work and 
Leisure, 
Number of 
Work Hours 
and Social 
Class 

6 

Hu Six surveys Finland 1972- 25-64 Male 22877 Recreation HR Males: Age, Study 7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

(2007) in five 
geographic 
areas of 
Finland 

2003. 
Mean 
follow 
up 15.5 
years. 

 
 
Fema
le 

(males) 
 
24963 
(female
s) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Commuting 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Occupational 

Low: 1.00;  
Moderate: 0.95 (0.88, 
1.02);  
High: 0.84 (0.74, 
0.95) 
 
 
 
 
Females: 
Low: 1.00; Moderate: 
0.84 (0.76, 0.94); 
High: 0.74 (0.60, 
0.93) 
 
 
Males: 
0 Min/Day: 1.00; 
1-29 Min/Day: 0.96 
(0.88, 1.04); 
>=30 Min/Day: 0.95 
(0.87, 1.05) 
 
Females: 
0 Min/Day: 1.00; 
1-29 Min/Day: 0.87 
(0.77, 0.98); 
>=30 Min/Day: 0.72 
(0.63, 0.83) 
 
 
 
Males: 
Low: 1.00; 
Moderate: 0.86 (0.78, 
0.96); 
High: 0.87 (0.81, 
0.95) 
 
Females: 
Low: 1.00; 

Year, 
Education, 
Alcohol, 
Smoking, 
BMI, Systolic 
BP, 
Cholesterol, 
History 
Diabetes 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Moderate: 0.71 (0.63, 
0.81); 
High: 0.77 (0.68, 
0.87) 

Inoue 
(2008) 

The JPHC 
study 

Japan 1995-
2005 

45-74 Male 39183 
(males) 
 
43851 
(female
s) 

Total daily 
activity 

HR Males: 
Lowest Quartile: 
1.00; 
Second Quartile: 0.99 
(0.72, 1.36);  
Third Quartile: 0.69 
(0.48, 0.99);  
Highest Quartile: 0.78 
(0.56, 1.09) 
 
Females: 
Lowest Quartile: 
1.00; 
Second Quartile: 0.76 
(0.66, 0.88);  
Third Quartile: 0.65 
(0.55, 0.77);  
Highest Quartile: 0.60 
(0.49, 0.72) 

Age, 
Geographic 
Area, 
Occupation, 
History Of 
Diabetes, 
Smoking, 
Alcohol, BMI, 
Total Energy 
Intake, 
Leisure-Time 
Sports or 
Physical 
Exercise, 
Excluding 
Deaths within 
First Three 
Years 

7 

Jefferis 
(2014) 

British 
Regional 
Heart Study 
 

United 
Kingdo
m 

1996-
2010. 
Mean 
follow 
up 7 
years. 

40-59 Male 3320 recreation HR None: 1.00; 
Occasional: 0.53 
(0.35, 0.81); 
Light: 0.50 (0.32, 
0.78); 
Moderate: 0.57 (0.35, 
0.92); Moderately 
Vigorous and 
Vigorous: 0.51 (0.33, 
0.78) 

Age, Region, 
Alcohol 
Intake, 
Smoking 
History, 
Plasma 
Vitamin C, 
Social Class, 
Total 
Cholesterol, 
High-Density 
Lipoprotein 
Cholesterol, 
Triglycerides, 
Systolic 
Blood 
Pressure, 
Waist 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Circumferenc
e, Forced 
Expiratory 
Volume in 1 
Second, 
Estimated 
Glomerular 
Filtration 
Rate, 
Depression, 
Diabetes 
Mellitus, N-
Terminal Pro-
Brain 
Natriuretic 
Peptide 

Kaprio 
(2000) 

The Finnish 
twin cohort 

Finland 1975-
1995 

25-69 Male 8205 Recreation+C
ommuting 

RR Sedentary: 1.00; 
Occasional 
Exercisers: 0.84 
(0.70, 1.01);  
Conditioning 
Exercisers: 0.68 
(0.50, 0.92) 

Age, BMI, 
Smoking, 
Hypertension, 
Diabetes 

7 

Lakka 
(1994) 

The Kuopio 
Ischemic 
Heart disease 
Risk Factor 
Study 

Finland 1984-
1991. 
Mean 
follow 
up 4.9 
years. 

42-60 Male 1453 Recreation HR <0.7 hr/week: 1.00;  
0.7-2.2 hr/week: 1.11 
(0.58, 2.12);  
>2.2 hr/week: 0.31 
(0.12, 0.85) 

Age, Year Of 
Examination 

5 

Leon 
(1997) 

Participants 
of the 
Multiple 
Risk Factor 
Intervention 
Trial 
(MRFIT) 

United 
States 

1974-
1990. 
Mean 
follow 
up 7 
years. 

35-57 Male 12138 Recreation RR 0-9 Min/Day: 1.00;  
10-36 Min/Day: 0.75 
(0.54, 0.96);  
37-75 Min/Day: 0.81 
(0.64, 1.04);  
76-359 Min/Day: 
0.75 (0.59, 0.96) 

Age, 
Intervention 
Group, 
Education, 
Cigarettes Per 
Day, Serum 
Cholesterol, 
Diastolic BP, 
BMI 

6 

Li 
(2006) 

Nurses' 
Health Study 

United 
States 

1980-
2000 

34-59 Fema
le 

88393 Recreation RR < 1 hr/week: 1.43 
(1.26, 1.63);  

Age, Smoking 
Status, 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

1 - 3.49 hr/week: 1.34 
(1.18, 1.51);  
≥3.5 hr/week: 1.00 

Parental 
History of 
Coronary 
Heart Disease, 
Postmenopaus
al Status, 
Hormone Use, 
Alcohol 
Consumption, 
Aspirin Use, 
BMI  

Mannsve
rk (2015) 

The Tromsø 
Study 
 

Norway 1994-
2010. 
 

25-100 Both 29582 Recreation HR <1 Hour Per Week: 
1.0; 
>=1 Hour Per Week: 
0.84 (0.74, 0.94) 

Gender and 
Age 

6 

Meisinge
r (2007) 

The 
MONICA 
Augsburg 
cohort study 

Germany 1984-
2002 

45-74 Male 
Fema
le 

3501 
(males) 
 
3475 
(female
s) 

Recreation HR Males: 
No Sports Activities 
in Leisure Time: 
1.00; Low Level of 
Sports Activities in 
Leisure Time: 1.01 
(0.73, 1.40); 
Moderate Level of 
Sports Activities in 
Leisure Time: 0.78 
(0.56, 1.10);  
High Level of Sports 
Activities in Leisure 
Time: 0.84 (0.59, 
1.18) 
 
Females: 
No Sports Activities 
in Leisure Time: 
1.00; Low Level of 
Sports Activities in 
Leisure Time: 1.00 
(0.56, 1.78); 
Moderate Level of 
Sports Activities in 
Leisure Time: 0.49 

Age, Baseline 
Survey, 
Actual 
Hypertension, 
Dyslipidemia, 
History of 
Diabetes, 
Smoking, 
Alcohol, 
Parental 
History of MI, 
Education, 
BMI 

9 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

(0.24, 1.00)  
High Level of Sports 
Activities in Leisure 
Time: 0.21 (0.05, 
0.87) 

Menotti 
(2015) 

the Italian 
Rural Areas 
of the Seven 
Countries 
Study of 
Cardiovascul
ar Diseases 
 

Italy 1960-
2010. 
 

40-59 Male 1585 occupation HR Sedentary (Mean 
Estimated Energy 
Expenditure=2500 
Kcal): 1.00; 
Moderate (Mean 
Estimated Energy 
Expenditure=2700 
Kcal): 0.68 (0.49, 
0.94); 
Vigorous (Mean 
Estimated Energy 
Expenditure=3100 
Kcal): 0.67 (0.50, 
0.89) 

Cigarette 
Smoking, Diet 

6 

Morris 
(1990) 

Male 
executive 
officers aged 
45-64 in the 
Department 
of Health and 
Social 
Security and 
in Inland 
Revenue 
throughout 
Britain 

United 
Kingdo
m 

1976-
1986. 
Mean 
follow 
up 9 
years 
and 4 
months. 

45-64 Male 9376 Recreation+C
ommuting+Ho
usework 

RR Risk of IHD 
incidence: 
No Vigorous Aerobic 
Exercise : 1.00; 
Residual Vigorous 
Aerobic Exercise: 
0.85 (0.68, 1.08);  
Next Lesser Degree 
of This: 0.76 (0.56, 
1.01);  
Frequent Vigorous 
Aerobic Exercise: 
0.35 (0.21, 0.57) 
 
Risk of IHD 
mortality: 
No Vigorous Aerobic 
Exercise: 1.00; 
Residual Vigorous 
Aerobic Exercise: 
0.88 (0.66, 1.17);  
Next Lesser Degree 

 5 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

of This: 0.78 (0.54, 
1.12);  
Frequent Vigorous 
Aerobic Exercise: 
0.34 (0.18, 0.66) 

Paffenba
rger 
(1978) 

Harvard 
Alumni 

United 
States 

1962-
1972 

35-74 Male 16936 Recreation+C
ommuting 

RR <2000 kcal/week: 
1.64   
≥2000 kcal/week: 1.0 

Age 5 

Pedersen 
(2008) 

The 
Copenhagen 
City Heart 
Study 

Denmark 1981-
2001 

20+ Male 
 
 
Fema
le 

5272 
(males) 
 
6624 
(female
s) 

Recreation HR Males: 
Inactive: 1.00;  
Low: 0.68 (0.55, 
0.83); 
Moderate/High: 0.71 
(0.58, 0.83) 
 
Females: 
Inactive: 1.00;  
Low: 0.75 (0.60, 
0.92); 
Moderate/High: 0.72 
(0.57, 0.92) 

Age, 
Smoking, 
BMI, 
Education, 
Marital Status, 
Diabetes, 
Alcohol 
Intake, HDL-
cholesterol 

7 

Qvist 
(1996) 

Data from 
Nation-wide 
Swedish 
Level of 
living Survey 
and the 
national 
Cause of 
Death 
Register 

Sweden 1980-
1990 

45-74 Male 
 
 
Fema
le 

2546 
(males) 
 
2760 
(female
s) 

Recreation RR Males: 
Inactivity: 1.26 (0.90, 
1.80);  
Activity: 1.00 
 
Females: 
Inactivity: 1.35 (0.80, 
2.20);  
Activity: 1.00 

Age, Blood 
Pressure, 
Weight Index, 
Smoking 

7 

Rosengr
en 
(1997) 

The 
Multifactor 
Primary 
Prevention 
Study 

Sweden 1970-
1993. 
Mean 
follow 
up 20 
years 

47-55 Male 7142 Recreation RR Sedentary: 1.00; 
Moderately Active: 
0.84 (0.71, 1.00);  
Regular Exercise 
(Includes Men Who 
Did Athletic Sports): 
0.84 (0.73, 0.96) 

Age, Diastolic 
BP, Serum 
Cholesterol, 
Smoking, 
Alcohol 
Abuse, BMI, 
Diabetes, 
Manual vs 
Non-Manual 

8 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Occupational 
Class 

Salonen 
(1982) 

Random 
sample from 
the 
population of 
Eastern 
Finland 

Finland 1972-
1978. 
Mean 
follow-
up 3 
years. 

30-59 Male 
 
 
Fema
le 

3978 
(males) 
 
3688 
(female
s) 

Recreation+C
ommuting 
 
 
 
 
 
 
 
 
Occupational 

RR Males: 
Low: 1.20 (0.90, 
1.50); 
High: 1.00 
 
Females: 
Low: 1.50 (0.90, 
2.50); 
High: 1.00 
 
Males: 
Low: 1.50 (1.20, 
2.00); 
High: 1.00 
 
Females: 
Low: 2.40 (1.50, 
3.70); 
High: 1.00 

Age, Serum 
Cholesterol, 
Diastolic BP, 
BMI, Daily 
Number of 
Tobacco 
Products 

7 

Sesso 
(2000) 

Harvard 
Alumni 
Health Study 

United 
States 

1977-
1993 

39-88 Male 12516 Recreation+C
ommuting 

RR <2100 kJ/week: 1.00;  
2100-4199 kJ/week: 
0.90 (0.79, 1.03);  
4200-8399 kJ/week: 
0.81 (0.71, 0.92);  
8400-12599 kJ/week: 
0.80 (0.69, 0.93);  
≥12600 kJ/week: 0.81 
(0.71, 0.94) 

Age, BMI, 
Alcohol, 
Hypertension, 
Diabetes 
Mellitus, 
Smoking, 
Early Parental 
Death (<65 
Years) 

5 

Slattery 
(1989) 

The US 
Railroad 
study 

United 
States 

1957-
1977 

40-60 Male 2548 Recreation HR ≤250 kcal/week: 1.28 
(0.99, 1.63);  
251-1000 kcal/week: 
1.11 (1.00, 1.23);  
1001-1999 kcal/week: 
1.05 (1.00, 1.11);  
≥2000 kcal/week: 
1.00 

Age, Systolic 
Blood 
Pressure, 
Serum 
Cholesterol, 
Smoking 

7 

Sobolski 
(1987) 

Employed 
men (40-55 

Belgium 1976-
1983 

40-55 Male 2109 Recreation 
 

RR Quartile 1 (Low): 
0.69 (0.20, 2.20);  

 5 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

yrs) in 
selected 
factories 

 
 
 
 
 
 
 
Occupational 
 

Quartile 2: 1.00 (0.36, 
2.90);  
Quartile 3: 0.79 (0.25, 
2.40);  
Quartile 4 (High): 
1.00 
 
Quartile 1 (Low): .82 
(0.28, 2.30); Quartile 
2: 0.50 (0.14, 1.60); 
Quartile 3: 0.81 (0.28, 
2.30); 
Quartile 4 (High): 
1.00 

Sundquis
t (2005) 

The Swedish 
Annual 
Level-of-
Living 
Survey data 
linked to the 
Swedish 
National 
Hospital 
Discharge 
Register 
(SALLS) 

Sweden 1988-
2000. 
Mean 
follow 
up 11.7 
years. 

35-74 Both 5191 Recreation HR None: 1.0 
Occasionally: 0.76 
(0.55, 1.07);  
1-2 times/week: 0.74 
(0.53, 1.04); 
Vigorously at Least 
Twice per Week: 0.59 
(0.37, 0.95) 

Age, Sex, 
Income, 
Smoking, 
BMI 

7 

Tamosiu
nas 
(2014) 

Five general 
population 
surveys in 
Kaunas, 
Lithuania 
 

Lithuani
a 

1983-
2011 
Mean 
follow 
up 13.3 
years. 

45-64 Male 
 
 
 
 
 
 
 
 
 
 
Fema
le 

2310 
 
 
 
 
 
 
 
 
 
 
2579 
 

Recreation 
 
 
 
 
 
 
 
 
 
 
Recreation 

HR Inactive (<2.0 
Hours/Week): 1.38 
(0.89, 2.13); 
Intermediate (2-6.99 
Hours/Week): 1.05 
(0.78, 1.42); Active 
(≥7 Hours/Week): 
0.69 (0.52, 0.92) 
 
 
Inactive (<2.0 
Hours/Week): 1.47 
(0.71, 3.05); 
Intermediate (2-6.99 
Hours/Week): 0.83 

Age, 
Education, 
Alcohol 
Intake 
Frequency, 
Study Survey 
Year, 
Smoking 
Status, Body 
Mass Index, 
Total 
Cholesterol 
Level, Blood 
Pressure, 
Fasting 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

(0.50, 1.39); Active 
(≥7 Hours/Week): 
0.82 (0.52, 1.28) 

Glucose 
Level, 
Antihypertens
ive Treatment, 
Hypoglycemic 
Therapy, 
Lipid 
Lowering 
Treatment 
 

Tanasesc
u (2002) 

The Health 
Professionals
' Follow-up 
Study 
(HPFS) 

United 
States 

1986-
1998 
Mean 
follow-
up 6 
years. 

40-75 Male 44452 Recreation RR 0-6.32 MET-h/wk: 
1.00; 
6.33-14.49 MET-
h/wk: 0.93 (0.80, 
1.06); 
14.5-25.08 MET-
h/wk: 0.90 (0.78, 
1.05); 
25.09-41.98 MET-
h/wk: 0.87 (0.71, 
1.01); 
41.99 MET-h/wk: 
0.74 (0.63, 0.87) 

Alcohol, 
Smoking, 
Family 
History of MI, 
Nutrient 
Intake, 
Diabetes, 
High 
Cholesterol, 
Hypertension, 
BMI 

7 

Wagner 
(2002) 

The 
Prospective 
Epidemiologi
cal Study of 
Myocardial 
Infarction 

United 
Kingdo
m, 
France 

1991-
1996 

50-59 Male 9758 Recreation RR Lowest: 1.00;  
Middle: 0.73 (0.51, 
1.05);  
Highest: 0.66 (0.46, 
0.96) 

 6 

Wannam
ethee 
(2000) 

The British 
Regional 
Heart Study 

United 
Kingdo
m 

1978-
1995. 
Mean 
follow 
up 16.8 
years. 

40-59 Male 5159 Recreation+C
ommuting 

RR Inactive: 1.00; 
Occasional: 0.71 
(0.54, 0.93);  
Light: 0.79 (0.61, 
1.05); 
Moderate: 0.49 (0.55, 
0.68);  
Moderately 
Vigorous/Vigorous: 
0.89 (0.66, 1.18) 

Age, 
Smoking, 
Alcohol, 
Social Class, 
BMI, 
Preexisting 
CHD, Insulin, 
Diastolic BP, 
Triglyceride, 
HDL 
Cholesterol, 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity Type Effect 

Type 

Effect Covariates 

adjusted  

NOS score 

Urate, Heart 
Rate 

Weinstei
n (2008) 

The 
Women's 
Health Study 

United 
States 

1992-
2004. 
Mean 
follow 
up 10.9 
years. 

45+ Fema
le 

38987 Recreation+C
ommuting 

RR 0-199 kcal/week: 
1.00;  
200-599 kcal/week: 
0.88 (0.73, 1.06);  
600-1499 kcal/week: 
0.78 (0.64, 0.94);  
≥1500 kcal/week: 
0.78 (0.63, 0.97) 

Age, 
Treatment 
Randomizatio
n, Parental 
History MI, 
Alcohol, 
Smoking, 
Hormone 
Replacement 
Therapy, 
Dietary 
Factors 

7 

Weller 
(1998) 

the Canada 
Fitness 
Survey 
(CFS) 

Canada 1981-
1988 

30+ Fema
le 

6620 Total daily 
activity 

OR ≥0 kcal/kg/day: 1.00;  
≥3.9 kcal/kg/day: 
0.95 (0.60, 1.51); 
 ≥7.0 kcal/kg/day: 
0.45 (0.25, 0.83);  
≥11.3 kcal/kg/day: 
0.61 (0.32, 1.15) 

Age 6 

 

 

  



59 

 

Table E. Characteristics and quality assessment of studies included in the meta-regression analysis for the association between physical activity and ischemic stroke 

Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

Abbott 
(1994) 

Honolulu 
Heart 
Program 

United 
States 

1965-
1990 

55-68 Male 1854 Total daily 
activity  

RR Inactive: 1.8 
(1.1, 3.1);  
Partially 
Active: 1.7 
(1.0, 2.8); 
Active: 1.0 

Systolic BP, Serum 
Cholesterol, Alcohol, 
Serum Glucose, 
Serum Uric Acid, 
Hematocrit 

7 

Agnarsso
n (1999) 

The 
Reykjavik 
Study 

Iceland 1979-
1993. 
Mean 
follow 
up 10.6 
years 

45-80 Male 4484 Recreation RR Physical 
Activity after 
age 40: 
No: 1.00;  
Yes: 0.62 
(0.40, 0.97) 

Age, BMI, Smoking, 
Hypertension, FEV 

7 

Armstron
g (2015) 

The Million 
Women 
Study 

United 
Kingdom 

1998-
Mean 
follow 
up 9 
years 

50-64 Female 101486
2 

Recreation RR Rarely/never: 1 
(0.95, 1.06); 
At most once 
per week: 0.89 
(0.84, 0.94); 
2-3 times per 
week: 0.82 
(0.77, 0.87); 
4-6 times per 
week: 0.83 
(0.76, 0.92); 
Daily: 0.91 
(0.86, 0.97) 

Adjusted For BMI-
by-Age, Smoking-by-
Age, Alcohol-by-
Age, Stratified By 
SES and Region 

7 

Autenriet
h (2013) 

The ARIC 
Study 

United 
States 

1987-
2007. 
Median 
follow 
up 18.8 
years 

45-64 Both 13069 Recreation HR Poor Physical 
Activity: 1.00; 
Intermediate 
Physical 
Activity: 0.93 
(0.76, 1.14);  
Ideal Physical 
Activity: 0.84 
(0.65, 1.07) 

Age, Sex, Race-Field 
Center, Cigarette-
Years, Educational 
Level, Waist-To-Hip 
Ratio, Systolic Blood 
Pressure, 
Antihypertensive 
Medication Use, 
Diabetes, Left 
Ventricular 
Hypertrophy, High-
Density Lipoprotein 
Cholesterol, Low-
Density Lipoprotein 

8 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

Cholesterol, 
Lipoprotein(A), 
Fibrinogen, Von 
Willebrand Factor, 
White Blood Cell 
Count 

Bijnen 
(1998) 

The Zutphen 
Study 

Netherla
nds 

1985-
1995 

64-84 Male 802 Recreation+ 
Commuting 

RR Lowest Tertile: 
1.00; Middle 
Tertile: 0.65 
(0.33, 1.25);  
Highest Tertile: 
0.55 (0.24, 
1.26) 

Age, Baseline Stroke, 
Smoking, Alcohol 

5 

Calling 
(2006) 

The Malmo 
Diet and 
Cancer 
Study 

Sweden 1991-
2003. 
Mean 
follow 
up 7.6 
years. 

45-73 Both 26942 Recreation RR Low Active: 
1.00; 
Active: 0.60 
(0.50, 0.71) 

Age, Sex 5 

Chiuve 
(2008) 

Health 
Professionals 
Follow-up 
Study and 
Nurses’ 
Health Study 

United 
States 

1984-
2004 

38-53 
(femal
e) 
 
40-75 
(males
) 

Female 
 
 
 
Male 

71243 
(female
s) 
 
43685 
(males) 

Recreation RR Females: 
0 hr/week: 1.66 
(1.26, 2.20);  
0.01-1.0 
hr/week: 1.29 
(0.97, 1.71); 
1.0-3.5 
hr/week: 1.19 
(0.89, 1.58); 
3.5-6.0 
hr/week: 0.91 
(0.65, 1.28); 
6.0+ hr/week: 
1.00 
 
 
Males: 
0 hr/week: 1.76 
(1.34, 2.30);  
0.01-1.0 
hr/week: 1.41 

Age, Calendar Year, 
Parental History of 
MI before 60, 
Regular Aspirin Use 
and Vitamin E 
Supplementation, 
Use of Hormone 
Therapy in Women 

6 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

(1.00, 2.00);  
1.0-3.5 
hr/week: 1.34 
(1.00, 1.81);  
3.5-6.0 
hr/week: 1.44 
(1.03, 2.03); 
6.0+ hr/week: 
1.00 

Ellekjaer 
(2000) 

A general 
health survey 
in Nord-
Trondelag 
county in 
Norway 

Norway 1984-
1994 

50-
101 

Female 13669 Recreation RR Low: 1.00;  
Medium: 0.75 
(0.58, 0.97);  
High: 0.54 
(0.39, 0.75) 

(Participants Who 
Survived First 2 
Years Of Follow-Up) 
Age, Smoking, 
Diabetes, BMI, 
Antihypertensive 
Medication, Systolic 
BP, Angina Pectoris, 
MI, Illness that 
Impairs Function in 
Daily Life, Education 

7 

Gulsvik 
(2012) 

The Bergen 
Clinical 
Blood 
Pressure 
Survey 
 

Norway 1965-
2007. 
 

22-75 Both 5653 recreation 
and 
transportation 

HR No/Low: 1.00; 
Moderate: 0.83 
(0.67, 1.03); 
High: 0.66 
(0.47, 0.93) 

Age, Sex 6 

Haheim 
(1993) 

Men 
participated 
in a 
screening 
study in Oslo 
who later 
participated 
in the dietary 
and smoking 
intervention 
trial and the 
hypertension 
trial 

Norway 1972-
1984. 
Mean 
follow-
up 6 
years. 

40-49 Male 14403 Recreation RR Risk of Stroke 
Incidence: 
Sedentary: 
1.00; 
Moderate: 0.64 
(0.38, 1.08); 
Intermediate+G
reat: 0.36 
(0.15, 0.80) 
Risk of Stroke 
Mortality: 
Sedentary: 
1.00; 
Moderate: 0.82 

 5 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

(0.33, 2.35); 
Intermediate+G
reat: 0.29 
(0.03, 1.51) 

Hu (2000) Nurses' 
Health Study 

United 
States 

1986-
1994 

40-65 Female 72488 Total 
Physical 
Activity  

RR 0-2.0 MET 
hr/week: 1.00;  
2.1-4.6 MET 
hr/week: 0.87 
(0.62, 1.23);  
4.7-10.4 MET 
hr/week: 0.83 
(0.58, 1.19);  
10.5-21.7 MET 
hr/week: 0.76 
(0.52, 1.11);  
>21.7 MET 
hr/week: 0.52 
(0.33, 0.80) 

Age, Time, Cigarette 
Smoking, BMI, 
Menopausal Status, 
Hormone 
Replacement 
Therapy, Parental 
History MI Before 
Age 60, Alcohol 
Consumption, 
Aspirin Use, 
Hypertension, 
Diabetes, 
Hypercholesterolemi
a 

7 

Hu (2005) Six 
independent 
population 
surveys in 5 
geographic 
areas of 
Finland 

Finland 1972-
2003. 
Mean 
follow 
up 15.5 
years. 

25-64 Both 47721 Recreation 
 

HR Low: 1.00; 
Moderate: 0.85 
(0.79, 0.92); 
High: 0.73 
(0.64, 0.84)  
 

Age, Area, Study 
Year, BMI, SBP, 
Cholesterol, 
Education, Smoking, 
Alcohol 
Consumption, 
Diabetes 

7 

Lapidus 
(1986) 

A population 
study of 
women in 
Gothenburg, 
Sweden 

Sweden 1968-
1981. 
Mean 
follow-
up 6.5 
years. 

38-60 Female 1462 Recreation 
 
 
 
 
 
 
 
 

RR Group I (Low): 
10.1 (3.80, 
27.1); Groups 
II, III, IV 
(More Active): 
1.00 
 

Age 6 

Lee 
(1998) 

Harvard 
University 
alumni 

United 
States 

1977-
1990 

43-88 Male 11130 Recreation+C
ommuting 

RR <1000 
kcal/week: 
1.00;  
1000-1999 
kcal/week: 0.76 
(0.59, 0.98);  

Age, Smoking, 
Alcohol, Early 
Parental Death 

4 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

2000-2999 
kcal/week: 0.54 
(0.38, 0.76);  
3000-3999 
kcal/week: 0.78 
(0.53, 1.15); 
≥4000 
kcal/week: 0.82 
(0.58, 1.14) 

Lee 
(1999) 

Physicians' 
Health Study 

United 
States 

1982-
1995. 
Mean 
follow 
up 11.1 
years. 

40-84 Male 21823 Recreation RR Frequency of 
Vigorous 
Exercise: 
<1 Time/Week: 
1.00;  
1 Time/Week: 
0.90 (0.66, 
1.22);  
2-4 
Times/Week: 
0.95 (0.74, 
1.22);  
≥5 
Times/Week: 
0.97 (0.71, 
1.32) 

Age, Treatment 
Assigned, Smoking, 
Alcohol, History Of 
Angina, Parental 
History of MI at <60 
Years, BMI, History 
of Hypertension, 
History of High 
Cholesterol, History 
of Diabetes Mellitus 

7 

Lindenstr
om 
(1993) 

The 
Copenhagen 
City Health 
Study 
(CCHS) 

Denmark 1976-
1988 

35+ Female 7060 Recreation RR Inactive: 1.45 
(1.01, 2.08); 
Active: 1.00 

Age, Education, 
Household Income, 
Smoking, Daily 
Number Cigarettes, 
Alcohol, Daily 
Consumption of 
Tranquilizers, BMI 

7 

Myint 
(2006) 

European 
Prospective 
Investigation 
into Cancer-
Norfolk 
(EPIC-
Norfolk) 
population 

United 
Kingdom 

1993-
2004. 
Mean 
follow 
up 8.6 
years. 

40-79 Both 22602 Recreation+O
ccupational 

RR Inactive: 1.00; 
Moderately 
Inactive: 0.78 
(0.61, 1.00);  
Moderately 
Active: 0.66 
(0.49, 0.91); 
Active: 0.70 

Age, Sex, Systolic 
Blood Pressure, BMI, 
Cholesterol, History 
of Diabetes and 
Cigarette Smoking 
Status 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

study (0.49, 0.99) 

Okada 
(1976) 

Men and 
women from 
Akabane and 
Asahi in 
Japan 

Japan 1964-
1970 

40-79 Both 4186 Occupational RR None: 1.20 
(0.13, 4.69);  
Casual: 2.30 
(0.41, 6.95);  
Restrained: 
2.30 (0.13, 
4.69); Regular: 
1.00 

Age, Sex 5 

Paffenbar
ger 
(1978) 

San 
Francisco 
longshoreme
n 

United 
States 

1951-
1972 

35-74 Male 3686 Occupational RR 4750-8250 
Kcal/Week: 
1.50 (0.56, 
4.49);  
8500-10750 
Kcal/Week: 
1.00 

Age, Smoking, 
Systolic BP 

5 

Paganini-
Hill 
(2001) 

Residents of 
Leisure 
World 
Laguna Hills 

United 
States 

1981-
1998 

44-
101 

Male 
 
 
Female 

4722 
(males) 
 
8532 
(female
s) 

Recreation RR Males: 
<0.5 hr/day: 
1.00;  
1+ hr/day: 0.85 
(0.72, 1.01) 
 
Females: 
<0.5 hr/day: 
1.00;  
1+ hr/day: 0.83 
(0.73, 0.95) 

Age 5 

Salonen 
(1982) 

Random 
population 
sample from 
two counties 
of Eastern 
Finland 

Finland 1972-
1978. 
Mean 
follow-
up 3 
years. 

30-59 
(males
) 
 
35-59 
(femal
es) 

Male 
 
 
 
 
 
 
Female 

3978 
(males) 
 
 
 
 
 
3688 
(female
s) 

Recreation 
 

RR Males: 
Low Activity 
in Leisure: 1.00 
(0.70, 1.50); 
High Activity 
in Leisure: 1.00 
 
Females: 
Low Activity 
in Leisure: 1.30 
(0.80, 2.00); 
High Activity 
in Leisure: 1.00 

Age, Serum 
Cholesterol, Diastolic 
BP, BMI, Daily 
Number of Tobacco 
Products 

7 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

 

Sattelmair 
(2010) 

Women's 
Health Study 

United 
States 

1992-
2004. 
Mean 
follow 
up 10.4 
years. 

45+ Female 39315 Recreation RR 0 – 199 
kcal/week: 
1.00;  
200 – 599 
kcal/week: 1.11 
(0.85, 1.46);  
600 – 1499 
kcal/week: 0.87 
(0.66, 1.16);  
1500 + 
kcal/week: 0.88 
(0.65, 1.19) 

Age, Randomized 
Treatment 
Assignment, 
Smoking; Alcohol; 
Saturated fat, Fruit 
and Vegetable, and 
Fiber intake; 
Postmenopausal 
hormone therapy; 
Menopausal status, 
Parental history of 
myocardial 
infarction, Migraine 
Aura, BMI, History 
of Diabetes, History 
of Elevated 
Cholesterol, and 
History of 
Hypertension. 

7 

Simonsic
k (1993) 

Established 
Populations 
for 
Epidemiolog
ic Studies of 
the Elderly 
(EPESE) 

United 
States 

1982-
1989 

65+ Both 2712 
(East 
boston) 
 
2190 
(New 
Haven) 
 
2539 
(Iowa) 

Recreation+H
ousework 

OR East Boston: 
Inactive: 1.00; 
Moderate: 1.73 
(0.98, 3.06);  
High: 1.21 
(0.56, 2.61) 
 
New Haven: 
Inactive: 1.00; 
Moderate: 1.29 
(0.72, 2.32);  
High: 1.05 
(0.52, 2.12) 
 
Iowa: 
Inactive: 1.00; 
Moderate: 0.97 
(0.64, 1.48);  
High: 0.56 
(0.31, 1.03) 

Age, Sex, Education, 
Work Status, 
Smoking, Depressive 
Symptomatology, 
Self-Rated Health, 
Respiratory 
Symptoms, History 
of MI and Stroke, 
Diabetes at Baseline, 
Angina at Baseline 

5 
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Author 

(Year) 

Study Name Country Time 

Period 

Age 

Range 

Sex Sample 

Size 

Activity 

Type 

Effect 

Type 

Effect Covariates adjusted  NOS score 

Wanname
thee 
(1992) 

The British 
regional 
heart study 

United 
Kingdom 

1978-
1988 

40-59 Male 7735 Recreation+C
ommuting 

RR Inactive: 1.00 
Occasional: 
0.80 (0.34, 
1.81);  
Light: 0.60 
(0.23, 1.45)  
Moderate: 0.70 
(0.19, 1.46)  
Moderately 
Vigorous: 0.70 
(0.12, 1.16)  
Vigorous: 0.20 
(0.00, 0.82) 

Age, Social Class, 
Smoking, Heavy 
Drinking, BMI, 
Systolic BP 

7 

Willey 
(2009) 

The 
Northern 
Manhattan 
Study 

United 
States 

1993-
2002 

40-
107 

Both 3298 Recreation HR No Physical 
Activity: 1.00;  
Light: 0.94 
(0.71, 1.25);  
Moderate To 
Heavy: 0.65 
(0.43, 0.98) 

Hypertension, 
Diabetes, Moderate 
Alcohol Intake and 
Tobacco Use 

8 

Zhang 
(2013) 

The Kailuan 
study 

China 2006-
2010 

18-98 Both 91698 Recreation HR Non-ideal: 
1.00;  
Ideal: 0.76 
(0.64, 0.90) 

Age, Sex, Hospital, 
Education, Income, 
Diet, Total 
Cholesterol, Blood 
Pressure, Fasting 
Blood Glucose, BMI 

6 
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Table F. Continuous dose-response relationships between physical activity and breast cancer, colon cancer, diabetes, ischemic heart disease, and ischemic stroke 

 Pooled RRs (UI) 

Physical activity in 

MET-minutes per 

week 

Breast cancer Colon cancer Diabetes Ischemic heart disease Ischemic stroke 

0 Reference Reference Reference Reference Reference 
600 0.987(0.971, 1.003) 0.978(0.940, 1.016) 0.980(0.967, 0.996) 0.909(0.857, 0.964) 0.910(0.831, 1.000) 

1,200 0.974(0.942, 1.005) 0.956(0.880, 1.032) 0.961(0.933, 0.992) 0.819(0.714, 0.928) 0.819(0.662, 1.001) 
1,800 0.960(0.914, 1.008) 0.933(0.820, 1.048) 0.921(0.867, 0.985) 0.807(0.739, 0.886) 0.802(0.701, 0.916) 
2,400 0.957(0.914, 1.001) 0.883(0.806, 0.958) 0.882(0.800, 0.977) 0.796(0.711, 0.895) 0.785(0.643, 0.946) 
3,000 0.953(0.913, 0.994) 0.833(0.759, 0.907) 0.834(0.773, 0.904) 0.776(0.712, 0.844) 0.784(0.701, 0.888) 
3,600 0.949(0.912, 0.990) 0.831(0.760, 0.903) 0.786(0.735, 0.841) 0.756(0.692, 0.816) 0.783(0.695, 0.884) 
4,200 0.946(0.909, 0.985) 0.829(0.761, 0.898) 0.737(0.684, 0.794) 0.736(0.651, 0.822) 0.782(0.643, 0.934) 
4,800 0.942(0.907, 0.982) 0.827(0.761, 0.894) 0.736(0.684, 0.792) 0.736(0.653, 0.818) 0.780(0.644, 0.926) 
5,400 0.939(0.902, 0.979) 0.825(0.762, 0.890) 0.735(0.684, 0.790) 0.735(0.654, 0.815) 0.777(0.646, 0.919) 
6,000 0.935(0.897, 0.979) 0.824(0.762, 0.887) 0.734(0.684, 0.786) 0.734(0.655, 0.812) 0.774(0.648, 0.913) 
6,600 0.931(0.889, 0.978) 0.822(0.762, 0.884) 0.733(0.685, 0.785) 0.734(0.656, 0.809) 0.771(0.650, 0.905) 
7,200 0.928(0.883, 0.978) 0.820(0.762, 0.880) 0.732(0.685, 0.782) 0.733(0.658, 0.806) 0.768(0.651, 0.898) 
7,800 0.924(0.875, 0.979) 0.818(0.761, 0.877) 0.731(0.684, 0.780) 0.733(0.660, 0.803) 0.765(0.650, 0.891) 
8,400 0.920(0.867, 0.979) 0.816(0.760, 0.873) 0.730(0.684, 0.779) 0.732(0.662, 0.801) 0.762(0.650, 0.884) 
9,000 0.917(0.858, 0.979) 0.815(0.758, 0.871) 0.729(0.684, 0.777) 0.731(0.664, 0.799) 0.759(0.651, 0.878) 
9,600 0.912(0.862, 0.970) 0.813(0.758, 0.868) 0.728(0.684, 0.776) 0.731(0.666, 0.796) 0.756(0.651, 0.872) 
10,200 0.908(0.861, 0.961) 0.811(0.758, 0.864) 0.727(0.684, 0.774) 0.730(0.667, 0.794) 0.753(0.652, 0.865) 
10,800 0.904(0.859, 0.952) 0.809(0.757, 0.862) 0.726(0.683, 0.772) 0.730(0.669, 0.792) 0.750(0.653, 0.858) 
11,400 0.900(0.855, 0.948) 0.807(0.756, 0.860) 0.725(0.682, 0.771) 0.729(0.670, 0.789) 0.747(0.653, 0.852) 
12,000 0.895(0.850, 0.946) 0.805(0.754, 0.858) 0.723(0.682, 0.771) 0.728(0.671, 0.787) 0.744(0.651, 0.846) 
12,600 0.891(0.841, 0.946) 0.804(0.753, 0.857) 0.722(0.681, 0.768) 0.728(0.670, 0.787) 0.741(0.650, 0.841) 
13,200 0.887(0.832, 0.949) 0.802(0.751, 0.856) 0.721(0.681, 0.767) 0.727(0.670, 0.785) 0.738(0.649, 0.833) 
13,800 0.883(0.819, 0.950) 0.800(0.750, 0.854) 0.720(0.680, 0.765) 0.727(0.670, 0.784) 0.735(0.649, 0.828) 
14,400 0.878(0.807, 0.952) 0.798(0.748, 0.851) 0.719(0.678, 0.764) 0.726(0.671, 0.782) 0.732(0.647, 0.825) 
15,000 0.874(0.795, 0.957) 0.796(0.746, 0.850) 0.718(0.678, 0.762) 0.725(0.670, 0.781) 0.729(0.644, 0.820) 
15,600 0.872(0.797, 0.952) 0.795(0.744, 0.849) 0.717(0.677, 0.761) 0.725(0.671, 0.781) 0.727(0.642, 0.815) 
16,200 0.870(0.798, 0.946) 0.793(0.741, 0.849) 0.716(0.676, 0.760) 0.724(0.671, 0.779) 0.724(0.639, 0.810) 
16,800 0.867(0.801, 0.941) 0.791(0.739, 0.848) 0.715(0.674, 0.759) 0.724(0.669, 0.779) 0.721(0.637, 0.806) 
17,400 0.865(0.804, 0.934) 0.789(0.736, 0.848) 0.714(0.673, 0.759) 0.723(0.669, 0.781) 0.718(0.635, 0.803) 
18,000 0.863(0.806, 0.927) 0.787(0.733, 0.847) 0.713(0.670, 0.759) 0.722(0.668, 0.780) 0.715(0.632, 0.798) 
18,600 0.861(0.807, 0.919) 0.786(0.729, 0.846) 0.712(0.667, 0.759) 0.722(0.667, 0.781) 0.712(0.630, 0.793) 
19,200 0.859(0.808, 0.914) 0.784(0.726, 0.846) 0.711(0.665, 0.758) 0.721(0.666, 0.781) 0.709(0.625, 0.792) 
19,800 0.856(0.809, 0.910) 0.782(0.723, 0.845) 0.710(0.663, 0.758) 0.721(0.665, 0.781) 0.706(0.622, 0.790) 
20,400 0.854(0.808, 0.907) 0.780(0.720, 0.845) 0.708(0.660, 0.759) 0.720(0.664, 0.782) 0.703(0.619, 0.790) 
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 Pooled RRs (UI) 

Physical activity in 

MET-minutes per 

week 

Breast cancer Colon cancer Diabetes Ischemic heart disease Ischemic stroke 

21,000 0.852(0.809, 0.900) 0.778(0.717, 0.846) 0.707(0.658, 0.759) 0.720(0.663, 0.782) 0.700(0.614, 0.787) 
21,600 0.850(0.808, 0.896) 0.776(0.713, 0.846) 0.706(0.656, 0.759) 0.719(0.662, 0.782) 0.697(0.611, 0.787) 
22,200 0.847(0.805, 0.893) 0.775(0.709, 0.847) 0.705(0.653, 0.759) 0.718(0.660, 0.783) 0.694(0.606, 0.787) 
22,800 0.845(0.804, 0.892) 0.773(0.705, 0.848) 0.704(0.651, 0.760) 0.718(0.659, 0.784) 0.691(0.601, 0.785) 
23,400 0.843(0.801, 0.888) 0.771(0.702, 0.849) 0.703(0.650, 0.760) 0.717(0.657, 0.786) 0.688(0.595, 0.783) 
24,000 0.841(0.797, 0.888) 0.769(0.698, 0.849) 0.702(0.648, 0.760) 0.717(0.655, 0.787) 0.685(0.592, 0.781) 
24,600 0.838(0.793, 0.889) 0.767(0.694, 0.850) 0.701(0.645, 0.760) 0.716(0.652, 0.788) 0.682(0.585, 0.779) 
25,200 0.836(0.788, 0.891) 0.766(0.689, 0.850) 0.700(0.643, 0.760) 0.715(0.650, 0.790) 0.679(0.577, 0.779) 
25,800 0.834(0.784, 0.892) 0.764(0.685, 0.850) 0.699(0.640, 0.760) 0.715(0.648, 0.791) 0.676(0.570, 0.777) 
26,400 0.832(0.779, 0.893) 0.762(0.679, 0.851) 0.698(0.637, 0.760) 0.714(0.645, 0.792) 0.674(0.564, 0.778) 
27,000 0.830(0.773, 0.893) 0.760(0.675, 0.853) 0.697(0.634, 0.760) 0.714(0.642, 0.794) 0.671(0.558, 0.779) 
27,600 0.827(0.769, 0.894) 0.758(0.671, 0.854) 0.696(0.631, 0.761) 0.713(0.640, 0.797) 0.668(0.551, 0.781) 
28,200 0.825(0.765, 0.897) 0.757(0.668, 0.856) 0.695(0.627, 0.762) 0.712(0.636, 0.798) 0.665(0.546, 0.782) 
28,800 0.823(0.759, 0.900) 0.755(0.663, 0.857) 0.693(0.624, 0.763) 0.712(0.633, 0.800) 0.662(0.540, 0.783) 
29,400 0.821(0.752, 0.903) 0.753(0.658, 0.857) 0.692(0.621, 0.764) 0.711(0.630, 0.801) 0.659(0.533, 0.785) 
30,000 0.818(0.745, 0.905) 0.751(0.654, 0.856) 0.691(0.618, 0.765) 0.711(0.626, 0.802) 0.656(0.527, 0.788) 
30,600 0.816(0.738, 0.906) 0.749(0.649, 0.858) 0.690(0.614, 0.766) 0.710(0.623, 0.803) 0.653(0.520, 0.789) 
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Table G. Sensitivity Analysis: relative risks for the associations between physical activity and breast cancer for studies that assessed physical activity quantitatively 

versus those that assessed it qualitatively  

 
 Pooled RRs (UI) 

Physical activity in 

MET-minutes per 

week 

Studies that assessed physical activity 

quantitatively 

Studies that assessed physical activity qualitatively 

<600  Reference 
 

Reference 

600 – 3,999  0.975(0.930, 1.024) 0.958(0.912, 1.006) 
4,000 – 7,999  0.948(0.896, 1.004) 0.930(0.870, 0.988) 
≥ 8,000  0.871(0.821, 0.923) 0.858(0.805, 0.914) 


